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MATEMATHKA 


tO. E. AJIEHHUbIH 


O ®YHKUAAX BES OBLIMX 3HAYUEHHH HW BHEWIHEA FPAHHLLE 
OBJIACTH 3HAYUEHHM ®YHKIUMH . 


(ITpedcmaeaexo axademuxom B. H. Cmupxosoim 23 III 1957) 


B padorax (',?) apropa Obl NouyueH px TeopeM O06 OMHOJIHCTHBIX KOH- 
(POPMHbIX OTOOPaxKeHuAX. Syecb pewlaloTcH aHaJIOrHYHbIe BOMpOCH AWA He- 
OJHOJIMCTHBIX OTOOpaxKeHHH. 

B jlabHeiuiem B eCTb KOHEYHOCBA3HaA O6IACTb MVIOCKOCTH Z C HEeBEI- 
POXKJCHHDIMH TpaHHYHbIMH KOHTHHYYMaMH HW He COsepxKallad TOUKH Zz = oo. 
[log MepoMOp@HbIMM, B YaCTHOCTH, peryAAPHbIMH B O6smacTH B, dbyHkuuamu 
TOHMMAIOTCH OHOSHAUHbIe MepoMopdpHble HIM perynapHpe B B cdyuHKunn. 
R,(B) ecTb cemelictso Bcex dyHkuHh f(z), peryapHprx B oOnacrH Bu 
YAOBMETBOPAIOULNX B He ycuoBuaM |f(z)|< 1, f(a) =0, rye a—s3anannaa 
touka B. Uepes F(Z, a) oOosHayaetca Ta PyHKUNA Kuacca Ry(B), qa KO- 
mopou | jf’ (2)|<F’ (a, a), f(z) €R.(B). Oyuxnun f, (2); v= 145 \..., n, ompe- 
JIeeHHbIe, COOTBETCTBEHHO, B OO/IacTAX By (s0ObIX), Ha3bIBaemM (yHKUMAMH 
6e3 OOMHX 3HAYEHHHU B STUX OOMaCcTAX, ecmm fy (%)~fp(2,) ANA 
moonx 2,68, z,6B, u moosx vv; v,p=1,..., 2. 

Teopema l. Ecau f,(z), v= 1, 2, @ o62acmu B seasiomca mepomopd- 
HolMuU ynKyUuAMU 6e3 OOWUX BNaLeHU, mo OAA A‘bolx mo4wex z,€B, @ Ko- 
mopolx fy(Z) peeyAApHel, Umeem MOuHYIO OYeHKY 


| ia (21) i (Za) | <| fa (21) — Pe (2) PF’ (21, 21) F’ (Ze, 22). 
OKCMpemMaAbHble Cucmembl @YyNKYU ONpedeAKIOMCA YpaeHeHuAMU 
(fx (2) — @1)/(fr (2) — Ge) = pei F (2, 21), (fo (Z) —42)/(fo (2) —@1) = e2F (2, 22)/0 


— npu srmbolx KOHEYHOLX U PABAULHOLX A, U Az, p>O0, || = Veo | =a. 

Ilycrb 3aqaHbl mOObIe KOHEYHbIe YMCA Ay HW Az, Ay Az, HIM (ay, As; a, B) 
| ecTb Kylacc Bcex cucTem dyHKuHH fy(z), v= 1, 2, (a) =a,, a€ B, mepo- 
MOpHBIX uM 6e3 O6mMMX 3HaveHHH B B. OOosHauuM yepes € (a, As; a, B) 
MHOxKecTBO Bcex Touek M (X, Visite (a) |, |f2(@)|) nuockocru XOY 
B Kslacce IN(a,, a; a, B). : 

| Teopema 2. Muoocecmeo & (a1, a2; a, B) ecmb 3samKknymanx obaacme 
| C UCKAIOLEHHOL 2pAHUUNOKL MOUKOLL CO 


Ory (=) G, —- da F 4(a, 0). 


MuoxxecTBo BCeX 3HaveHHii W, NpHHAMaeMbIX B OOacTH B mMepomopduolt 
| B Hel dyHkuvet w= f(z) H paccMaTPHBaeMbIX B IVJIOCKOCTH W, Ha30BeM 
oOmacTbio 3HaueHH eH f(z) BB. 
B cayyae mo6oro uncia (byHKIHH HeKOTOpbIe H3BeCTHBIe TeOpeMbl 06 
| ONHOMCTHBIX OTOOPaxKeHHAX Ha B3AHMHO He Havieralollue oOacTH MOryT 
| ©bITb aHaIOrHYHO MpemmecTBylouleMy MepeHeceHbl Ha CJlyyaH (yHKUM 6e3 
oOOUMX 3HaveHHii B o6mactu B, pw ycmOBMM, TO cHCTeMa OOwlacTeli 3Ha- 
YeHHH STHX (pyHKUMH uMeeT 3anNO HEH HE (7). 
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Jlna moOvlX JaHHbIX Pa3HUHbIX TOUCK Q, HW Ay PaCWIMpeHHOM MWOCKOCTH | 
pacCMOTPUM Ku1Aacc M (dy, Az) =I (Ay, Ay; 0, | z| < 1) mero nogksacc Ms (a, Ae) 
CHCTeM OAHOJMCTHEIX pyHkuni. Iyctb cucreme cape! =1, 2, Kacca Ws (Ay, ae) 
COOTBETCTBYIOT IIpH OTOOpaxkeHuAx w= fy(z) o6pasbl Dy kpyra |2 |< 1 
IIyCTh HEKOTOpad BelllecTBeHHaA (PYHKUAA oF (W,, Wy) OMpefeneHa IPH Wy € D# 
y= 1,2, a Bcex cucTem PyHKUHH Kwlacca Ws (@,, Gz). 

Jlemma. Ecau 6 kaacce Ms (Ay, Az) OAA AGbIX MoUeK 21, 22 Kpyea |z | <= 
6epHa OOHAa U3 OYeHOK 


My (211, | 22 |<er'(fi (21), fa (Z2)) < Me ([21], | 221), 


ede M, ecm ybvearuwan, a M,— 6ospacmarnwaa yHKkyun om Kascdoe0 us 
ceéoux apeymenmoe, mo oHa BepHa u 6 KAacce IN(a,, Ay) U moscem OocmuU- 
2AMbCA 6 HEM MOALKO OOHOAUCMHOLMU PYHKUUAML. | 

Teopema 3. B Kaacce (0, oo) Orn sGvlx moueK 21, 22 Kpyea |z|<1¥ 
umeem * 


| log (1 — fi (21) / fe (22) |< — */2 log (1 —| 2, ?) (1 —[ 22), 
| fs (2a) [ Fe @e) | < laze) VC — 2a 7) th ei Salers 


OYecHKU ABAAIOMCA MOUHOLMUL NPU ANDOLX Z, U 2 C (2%) =|Z.)<C1 wu do- 
CMUCAIOMCA MOALKO OOHOAUCMAbIMU DYNKYUAML. 

Teopema 4. Ecau f(z), f(0)=0, peeyanpuan @ |z|\<l1,u F (%,] 
F (00) = 00, mepomopdxaa 6 |C|>1, seasiomces dynkyusmu 6e3 06ujux sHa- 
ueHuu, mo Oan |z|< lu |C|>1 umeem 


| Piz) F(z) POF (S) | — eat 
(FZ) POPE) Flea) | CPG ee ee 


| 7’ (2) FO) F’ (0) / F? (©) F’ (co) |< 1 /(1 — Jz) (SP — 2). 


Oyenku ABARIOMCA MouHolMU NpUu Awbelx zu Cc |z|=1/|o|<1 u docmu 
2atomCA MOALKO COHOAUCMHOLMU GYHKYUAMU. 

B wacTHocTu, 43 TeopeM 3 xu 4 HeMOcpeACTBEHHO CuleqyeT PAN H3BECTHEIX (7° 
TOUHBIX OMeHOK JIA cbyHKuHH BudepOaxa — Oiimen6epra u CBA3aHHbIX C HAMH 
(PyHKUHH. 

Ilycrh By—kovwbyo gq<|z|<cl. VUssecruo (°) cuegyionee c606meHne 
JemMpl [lpapua na cviyyat Kombua. Ecau f(z)€Ra(B), To Aaa mo6orc 
Z€ Bz umeem |f (2)|<|A (Zo, 15 ao (20), a)|, Tae H=H(z,1; ao(z), ae 
€J\MHCTBCHHBIM O6pas0M onpeyemsetca ycaosuamu: H peryaapHa B Bal 
MMeeT Z = py (Zo) = — get aS*% /ja| WM Z=a@ eQMHCTBEHHBIMH HM MpOcTHIMull 
HyIAMH B Bg, Ha let u|zj=1 |H|=1, AL.1.=1; H sBeipamaerese 

a 


<< 


ABHO uepes 4 (Zz) = >) grz", QKCTpeMaIbHeIMH ABUIAIOTCA f (2) = eH, |¢| = 1B 
n=—oo 
Teopema 5. Jian B, F (2, a)=el (2, Iem@oe(e)e 2) arco ae 
= exp (— arg H’ (a, 1; ay(a), a)). 
Ora Teopema jonoswHAeT pHBeyenHyio viemmy IlIBapua mu jaer ABHOME 
BbIpamKeHue Jia PyHkunH F (Zz, a) B Cmyyae Kouba. 
Ua KpatkocTu nomoxuM H (6, 1; a (2), @) |rz = H(z,1; ao (z), a) = H (2)) 
Ilyctb a, HQ , A, ++ Qy,— JaHHble TOUKH pacClIMpeHHOl MIOCKOCTH. 
JIemma. Ecau 6 Kaacce Ms (a, Az) OAR AMGbLX MOUeK 21, Z Kpyea|z|<} 
6epHa OOHA U3 OlleHOK 


My (1211; | 221) <o¥ (fa (21), fe (22) < Mo (lz1|, [22 )), 


* J C3 | 

log (4 — fi (21) / fo (22)) — sHauenve To OAHO3HAYHOM B eMHHYHOM Kpyre BeTBH MACH 
ee ee OT 2; HIM 22, KOTOpad OOpaljaetca B HYJIb, COOTBETCTBEHHO, pH Zz; =|} 
WIA ra) — Vs 
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M,—yboiearwasn, a M,— eo3spacmarwaa dynxkyuu om Kaotd0e0 us ceoux 
ymeHmos, Mo 6 KAacce M (ay, Ay; a, By) OAA swOHlx moueK 21, 22 KOACYA 
6epHa coomeemcmeyroluan oueHKa 


My (| H (21) |, | (22) |)<or (fr (21), fro (22) SMa (| H (21) |, | (%) |), 


ona moocem OocmueamocA 6 amMom KAAacce MoAbKO Cucmemamu GyAKYuii 
aed 2) =] (evl1.(25. 15, dg (2s); @))» bey | 1, y= 1, 2. 

Teopema 3’. B kaacce M(0, 00; a, By) OrA Atwbolx mouekK 24, 2 KOAYA 
uMmeem 


[tog (1 — fi 1) / fe (22) | S — 4/2 log (1 =| (2) 7) (1 — | A (2) P), 
|x (21) / fa (22) |< LH (zx) H (2) 1/ VO =A) P) 14 @) Py 


CHKU ABAMOMCA MOUHOLMU NPU ANOOLX Z, U Z maKux, amo |H(z,)| =| H (Z:) |. 
O6osHauuM yepes C,(B) Kuacc Bcex dyHKuNt f(z), perysApHbIX B OOa- 
u B wu yopnersopsiomux ycnopuam: f(a) =0,a€B; f(z)f(z) «1, 
,2€B. B uacrnocru, kmace C dyHKkunl Budep6axa —DiinenOepra ect 
mace Cy (|z|< 1). 

Teopema 6. Jan amboii Oannon dynxyuu f(z)€Ca(B) cywuecmeyem 
Wakan odxoaucmnan dyrKyusn f (t)EC, amo f(z) ne npunumaem @ B mex 
Jauenut, Komopex 6 |t|<1 He npunumaem f(s). 
| Teopema 7. Ecau f(z)€Ca(B), mo 6 B umeem mounyto oyenky 


lf’ (2)I<|1—P IF’ 2). 


Ecau f (2)€Ca(Bz), mo 6@ By umeem mounole oyenKku 


d 


flog (1 — f? (z))|<—log(1—|H(2)P), IFAI<I4@I/V1—|H@)P. 
I[puBeyeHHble BbIIMe JIEMMbI O6OOUlaIOTCA Ha CulyyaH moOoro Ca (PyHK- 
uM Oe3 OOUIMX 3HaYeHHH, OOpasylOUlHxX TaKHe CHCTeMbI OOvlacTel 3HayeHHH, 
KOTOpble HMeIOT 3amonHeHHe. PaccmoTpuM o6mactb D s3Hauenuh f(z), pery- 
iipHow B B. Tor u3 rpaHHuHbIX KOHTHHyyMoB D, KaxkjlyIo TOUKY KOTOpOoro 
IMOXKHO COCJMHHTb C TOUKOH W = co HeNpepbIBHOH KPHBOH, He Npoxo,amel 
gepes ToukH D, OyjeM Ha3bIBaTb BHEW HEH TpaHuueh OOMACTH 3Ha- 
eHul f(z) usm, Kopoue, BHeWHeH rpaHnuel f(z). 

Teopema 8. Ecau f(z) peeyanpna 6 B, f(a)=9, f'(a)=1, a€B, 
0 u3 n bAUIKatiWMUX K wW=O0 mo4eK bHEWHei epanuyel f (Z), AewaWUx HAN 
rOOKlX AYWAX, BblxOOAIUUX UZ W=O0 Nod pasbHoImu Yenamu, Haubonee yYOa- 


i} 


n 
hennas om w =0 mouxa omcmoum om w = 0 wa paccmoanue d> 1/Y 4F' (a, a) 
 3HaK paeeHcmea umeem mecmo moAoKO OAA 


f(z) = F(z, a) /(1—eF" (z, a)", Jel= 1. 


AuanoruuHo mepenocutca Ha Kslacc R,(B) uspecrHaa Teopema [Inka 06 
OrpaHHUeHHbIX OJHOMHCTHBIX (PyYHKWMAX B €(MHHYHOM Kpyre. 

Teopema 9. Ecau f(z) peeyanpua @ By, f(a)=9, f’(a)=1, ae Bau 
id — paccmosnue om Havana w= 0 Oauocatimei K HeMY MOUKU BHEelUHeU epa- 
Muyo f(z), mo @ By umeem mounyro oyenky |f (z)|\<4d| HA (z)|/(1—H (z)|)?. 
JlenuurpaycKoe oTZemeHue Tocrynusio 


Matematuyeckoro uucTuTyTa uM. B. A. CrekoBa iss WON EWS )syv/ 
Axkafemun HayK CCCP 


IMTMPOBAHHAA JIMTEPATYPA 


1410. E. A neuuubtn, Matem, cOopu., 39, 3 (1956). ?10.E.Anmenuunn, JAH, 
109, 1 2(1956). *C.A.leabdep, Matem. c6opn., 19, Ne 1 (1946). *J.A.Jenkins, 
Trans. Am. Math. Soc., 76, Ne 3 (1954). ® Shah Tao-Shing, Acta Math. Sinica, 5, 
Ne4 (1955). ®R.M. Robinson, Duke Math. J., 10, Ne2 (1943). 
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Jloxnagn Axkagemuun nwayk CCCP 
1957. Tom 115, Ne 6 


MATEMATHKA} 


JI. B. KAHTOPOBHY u Lf. WI. PYBHHIITEHMH 


OB OJHOM ®YHKILMOHAJIbDHOM IIPOCTPAHCTBE HM HEKOTOPBIX 
IKCTPEMAJIbBHbIX 3AQAYUAX 


(ITpedcmaenexo akademuxom A. H. Koamoeoposoim 27 III 1957) 


B paOoTe paccmaTpuBaetca sMHeHHOe HOpMupoBaHHoe MpoctpaxcTBo M(B 
BIOVIHE AaJHTHBHBIX PYHKIUMH, ONpesesIeHHbIX Ha cemelictBe B OopeneBCcK Hy) 
MHOXKECTB TIPOHSBOJIbHOrO MeTPHYeCKOrO KOMMAaKTAa R. B orauune oT o6niae 
HOM HOPMBI, paBHOH MOJIHOM BapHalluu (pyHKWMH, BBOJUTCA HOpMa, CYLLeCTBeHHtle 
UcHOb3yloulan MeTpuKy B R. IIpu stom conpsxenHbIM c © (B) oKasbiBaetess 
mpoctpauctso Lip'(R) dynKkuu, onpeyzesenHpix Ha R UW yOBMeETBOPAIOULM 
ycnosuio Jlumunuya. BaeqeHHoe MpocTpaHCTBO MNO3BOJIAeT HCCIIeOBaTb ps, 
SKCTPeMAJIbHBIX 3ajau. 

1. IIpoctpauctsBo ®)(B). Muoxectso dyHKkuuy o € O(B), Aaa Ko! 
Toppix ©o(R)=0, o603HauumM uepe3s ©,)(B). JIna o€®,(B) mMHoxectBo VY 
HEOTPHWAaTeIbHbIX BMOWHE ay MTHBHbIX MO KaxKJOMY apryMeHTY yHKUIE 
v(e, e’), oONpefemeHHpix Ha BX Bu yyoBmeTBOpAIOULMX ycsoBHIO U(e, R) —F 
— 0(R, e)=(e), He nycto. Tonoxum 


le] = int |) rc, y) 9 (ae, de’), 
vELO RR 


TOpoBa; Ip 9TOM MH*PHMyM BCcerja JocTuraetcaA. DO, (B) — mMHeltHoe or 
poBaHHoe pies es 


u(x u 
sup | w(x) — (y) | 
x, yeR xey 1% Y) 
HOLM CAAZACMbIM, OMOINCOeCMBARIOMCA). 
JlokasatTembcTBo. Kaxgol dynkunu u€Lipt(R) orpeyaer cyHKly 
uoHas 


Cc HOpmot 


(QyANKyUU, OMAUUAIOLYUeCA NocmoA 


L(e) = wy) (ae). a) 


Jaa mo6ohn )€, umeem 


L (~) =) u(x) [p (de, R) —8(R, de)] “ u(x)» (de, de’) —\\ w(y) 9 (de, de’ 
R RR RR 
=|\\ [u (x) —u(y)] 9 (de, de’) |< 
RR I 
<[ulL- int I} re v) 9 (de, de’) = Ju lel. G 
@ RR 
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Paccmotpenue ctbyHkunit 
| 1 mpu x% Ge, yw Ee; 


Pry ke) = V1 Ip X% Ce, Yo Fe; 


O 8B OCTAJIbHBIX CayuaAnx 

yOexaeT, YTO HOpMa sIMHelinoro dbyHKuMoHana L papua |ul|_. 

Ec L’ — T1pousBouIbHbIit JMHEHHbIA (PyHKUMOHaT B ®,(B), To PyHKunA 
u (x) = L’(9,,.) € Lip* (R) (ju (x) u(y) | =| L(®py,) — L'(®yy) | = 1L! (25) |< 
<|L’]-| Pry l= L’ |-r (x, y)) 4 oTBeyaoujuit sto dynKunu dynKuHoHan (1) 
copmajaeT c L’ Ha BCIOy TIOTHOM MHOmeCTBe (JIMHelHbIX KOMOHHALHi (PyHK - 
Wu Pry)s a 3HauHT, HW Begye. . 

CpaBuuM Tellepb mpocrpancrso ®,(B) c¢ mpocrpaHcrsom ®/ (B), COCTOA- 


MMM H3 TeX 2K 9JIEMeHTOB, HO HOPMHPOBaHHbIM OOBIUHbIM o6pasom: | oly = 
= Varo. IIpexze scero 


[el = int |) r(x, 9) (de, de’) <diam R- inf 0(R, R) = diam R-/5\| ely. 
VEFo RR veF 
C apyro# cropoup, ecm B R uMmeetca mo Kpalineil mepe ogna ToOUKa 
crylleHHA, TO pacCCMaTPHBaeMble Be HOPMbl H@9KBHBAJIeCHTHbI, H, CceqoBa- 
TeIbHO, ®)(B) —HetlonHoe mpocrpaucrBo. Ojuako, ecau {9,} — nocaeqoBa- 
TeIbHOCTh Kom B ®o(B) u |¢,|y orpannuenbi, To {9,} CxoquTCA 10 HOpMe 
©,(B) kK HeKoTOpolh ¢,€®,)(B). Boome cxogumocts {¢,} B ®)(B) upu 
yCJIOBHH OrpaHHYeHHOCTH B Oy (B) paByocusbHa cna6oli cxofuMoctu {9} Kak 
dyHKuUMOHaOB B C(R) (qua OHOMepHOrO c.ryyan cp. (1), crp. 153). 
2. IIpoctpauctTsBo (8B). Ilycrb p(x) — Hexotopaa yHkuua, ompe- 
feeHHaa Ha R W YOBMeTBOpAIONLad YCJIOBUAM 


eer uine y), |p(%)—p(y)|<r(%, y) (3) 


(B YacTHOCTH, p(x) MoxeT ObITb IIPHHATA PpaBHOH HeKOTOPOH NOCTOAHHOL 
C> diam R). aa 9 € ®(B) nonoKuM ; 
Jol = inf vol + | p91 x de) — voce), 
@o€Do (B) R 
| rge ||¢)— Hopma, ompeyenenHan ua 9 € ©)(B); npn stom uudumyM Berga 
' focturaetca. © (B) — nuneliHoe HOpMHpOBaHHOe Mpoctpauctso; ,(B) — ero 
Nowlpoctpanctso. ConpsxenHpimm c (8) sBaserca mpocrpauctso Lip'(R) 


u 
= ul Ic (ry= Max] u (x) | 
ocr} (lle max| w (x)!) 
|) Kaxypit suneiuprit cyHKiHoHan B © (B) umeer Bug 


Pp 
L(9) =\ u(x)¢ (de), re u € Lip! (R). 
R 

3. Sayqaua NepemMemleHHA Macc HM HekoTOpHBIe ee OO000- 
menus. Ilycth weoTpulatTesbHble (PYHKUHH 9, 26 (B) xapaktepusytor 
|) teppas —- umeromleeca H BTOpad — TpeOyemoe pacmpeyeseHue Macc B R, rpu- 
| yem 0,(R) = 9(R). Jlna nepexoqa oT MMetolleroca CocTOAHUA K TpeOyemomy 
| HeOOXOMMO COBeplMTb MepemelleHve, XapakTepHsyemoe dyHKunet YE Ts, 
Tle 9 = 9, — 9 ((e, e’) NoKa3bIBaeT KOJMYECTBO MaCCbI, Tepemellaemoe U3 e 


Be’). SaTpaTbI NO NepeMeleHHIO OMpeAeAIOTCA MHTerpaJiIoM \\ r(x, y) ¥ (de, de’). 
RR 


yuku u c nopmon |u|] = max ae 


_Tlepememenue, nlepesogamee uMeioileecd pacmpeesenue B TpeOyemoe c MH- 
| HHUMaJIbHBIMA 3aTpaTaMH, Has0BeM ONTHMAJIbH BEIM. 
Teopema 2*. Ja onmumaasHocmu nepemeimenun, onpedeasemoeo PynK- 


yueti VEY, HeoOxodumo u OocmamouHo, umobol npu Hekomopott u € Lip! (R) 


* Qra Teopema Oblia ycTaHoBJeHa B (?), CM. Tak7Ke (ys 
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c jul = 1 ycaoeue u(x)—u(y)= r(x, y) 6bl0AHAAOCb,. ecau ¥ (e, e’) 0, 
Uae Obl HU OblAU OKpecmHocmuU e, e’ moueK xX, Y. A | 
Jloka3ateabeTBo. Jina moOnix i nu u€Lip(R) clul_=1@) ! 


lel> | u(x 9 (de) = 
= \\ w(x) —u(y)l¥ de, de’) < e r (x, y) ¥ (de, de’) >| 9. (4) 
RR RR 


Ilo teopeme XaHa MpH HeKOTOPOM U B T@pBOM HepaBeHCTBe HMeeT MECTO | 
3HaK PaBeHCTBa; eCJIH ) — ONTHMaJIbHOe TepeMelleHve, TO H TlocwleqHee He- } 
PaBeHCTBO 3aMeHAeTCA PaBeHCTBOM, a TOra ABOMHbIe HHTerpasbl paBHbl, UH | 
ycsIOBHe TeopeMbI BbINOmHAeTCH. JloctaTouHOCTh TakKe CculefqyeT U3 (4). 
JlomycTuM CHOBa, UTO ©, H %, 3aflaloT MMelolleecH HM TpeOyemoe pacmpe- ¥ 
jeseHve Macc B R, HO 91(R)< o,(R). Tenepb Aa Mepexogqa OT UMeromleroca § 
COCTOAHHA K TpeOyeMOMY Hy2KHO IpeBapHTeJIbHO NPOH3SBeCTH HeAOCTAaIOULy!o 
mMaccy .(R)—9,(R), pacnpeyenenue KOTOpOH OyyeT XapakTepH30BaTbCA 
HEOTpHUaTeIbHOH dyHKuHeH o,€ (Bb), a 3aTeM COBePIHTb MepemellleHue, 
nepepoyamee pacnpefesenue 9, +, B . OOulMe 3aTpaTbI Ha Nepexoy OT 
MMeIOWlerocn COCTOAHHA K TpeOyeMoMy OlIpefeJIAIOTCA BeJIMYHHOK 


| p(x) @5 (de) + \\ r(x, y) ¥(de, de’), 

R RR 

rye p(x) — 3aTpaTbl 10 NpOu3BOJCTBY eAHHHUbI Maccbl B TOUKe XE R; VE Vy; Ff 
9=0,+%;—%. Ecuw Ha p(x) HaJlOKHTb eCTeCTBeHHbIe OrpanHyueHna (3), E 
TO C NOMOLIbIO OOMero BHAa JIMHEHHEIX (yYHKUHOHaATOB B © (B) MomwHO ycTa- 
HOBHTb CJIeqyIOulLWH Mpusnak. 
Teopema 3. Jaa cnmumanonocmu nepexoda, onpedensemoeo PYNKYUAML | 
o,€@0(B) u YEW, neoOxodumo u Oocmamouno, “mobo npu HeKomopoit) 
gdynkyuu u€Lipt(R) ¢ |ul|=1 ycaoeus 


u(x)—u(y)=r(x,y), u(z) = plz) | 
BINOAHAAUCS, nepeoe —ecau v(e, e’)=£ 0, KaKosol Oot HU OHolAU OKpPecmHocmU 
e,e’ moueK X, Y; eMopoe — eCAU o3 (€”) — 0 OnrK AtoOoli OKpecmHocmu e” mouKU Zz. 
PaccMoTpHM Tellepb 3ajauy MepemenleHHaA Macc Cc OrpaHHyeHHAMM Hal 
Tpy3OnoTOKH MO OTJeJbHbIM yTHM*. IlycTb 9, H o,—UMeromleeca HU TPe-F 
Oyemoe pacupeyesenua macc B R; 9,(R)=,(R); Fonyctumsl nepememenua, 
XapakTepu3yemble (byHKUMAMH YE, (9 = o,— 2), AA KOTOPHIX 
(2, e) <b(e,e’) (ee EB), 
rye ) (e, e’) — Jannat NOJOKUTeMbHAA BOTHE aAMTHBHAaA MO KaxJOMy ap-| 
ryMeHTy (PyHKIUMA, NPHHHMalollad KaK KOHeUHbIe, Tak H GecKOHeUHbIe 3Ha-iE 
YeHHA; IPH 3TOM ECTeCTBEHHO CUHTATb, ITO Y(e, e’) = co pn efve’ HAR 
Teopema 4. J[aa onmumaaonocmu Oonycmumoeo nepemewenus, onpe-\ 
deanemoeo pynkyuett , HeoOOxodUMO u Oocmamou4HO, umobel NpU HeKOMopoty 
QynKyuU u € Lip! (R) @oinoansauce ycaoeua: 1) u(x)—u(y)=r(x, y), ecaud 
O< (ee) <v(e, e’), KaKoeel Gol HU OoLA OKpecmHocmU e, e’ moueK x, ye 
2) u(x)—ul(y)<r(x, y), ecau ¥(e, e’) =0 Ona HeKomopelx oKpecmHocmel |i 
e, e’ mouex x, y; 3) u(x) —u(y)>r(x, y), ecau 9 (e, e’) = Y(e, e’) Onn HeKO-® 
MOpolx oKpecmuocmeti e, e' moueK x, Y. 
4,3aqaua 1nmannNpoBaHua MpousBogcrtrBa. UMmeerca muome} 
ctso M = {»} cnoco6os mpouspoycerBa. Kovsuectso NPOAYKTOB, MPpOHSBOMH i 
MbIX IIPH }'-M ciocoOe, XapakTepHsyeTcA BONHE alUuTUBHON cbyHKuHeli Pu 
onpeyevieHHon Ha cucTeme B OopeseBcKHX MHOMKECTB MeTPHYeCKOrO KOMMaKT B 
HOrO IipocrpaHcTBa (BUAOB) Npo,yKToB R (2, IIPHHHMaeT Kak TlOJIOXKUTeJb } 
HbIc, TAK H OTPHUATeJbHbIe 3HAYeHHA; NOCMeAHNe O3HaaloT saTpaTHI). Mxo|ly 


* Ora saqaua Aa cryyaa, Korga R —KonewHoe MHOXKECTBO, paccmorpexa B (4). 
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*KeCTBO {9,5 » © M} upeqnonaraetcx orpanwuennsim BO" (B) nw 3aMKHyTEIM 
B ®(B). Torga muoxectso M c merpukon r(p, p’) =| eek a | ABJIACTCH 


KOMMAaKTHLIM. TjlaH MpousBoycTBa XapakTepu3yeTca HeOTPHUATeMbHO! BIOMHE 
aqquTHBHOK dyHKiMel A(e), onpeyeseHHot na Gopemesckux MHOXKeCTBAaX 
KoMMakta M; KOMMYeCTBO NpOHsBOAMMBIX IPH 9TOM TaHe MpoyKTOB onpe- 


Jlensetca (byHkuuen of = \ @, “A (de). 
M 


PaccmatpuBaeTca 3ajjaua* cocTaBneHua TulaHa, yAOBJeTBOpsAtoIero ycsio- 
BuAM 9” + 0, >ko:, R= max, rye 91, o, € O(B) — _annble HeoTputaTesbHbIe 
(PYHKUMH, XapakTepH3y1willve NepBad — HasMUHbIe pecypcbl, BTOpad - Heo6- 
XOJMMY!O KOMIIJIeKTHOCTb. Mckombii nla HasbiBaeTCA OITHUMAJbHBIM. 

Teopema 5. Ecau 6binoaneHo ecmecmeéennoe ycaoeue: ot > 0 enewem 
h(e)=0 (o3navaroiyee- omcymemeue HempusuanoHoeo nAaana, npu KomopoM 
He NPOUSeOOUMCA HUKAKUX sampam), mo cytuecmeyem onmuUmaAbHoL NAAK ho 


u emMy oméexaiom makue oYeHKU NnpodyKmos, onpedennemole GynKuyuetl 
u€Lipt(R) (u(x) > 0), «mo 


| u(x), (de) <0 
R 


npu ecex »E M, u Oana mex », OaA Komopelx hy (e)0 Onn «abot oKpecm- 
HOCMU € MOUKU , 6 NOCACOHEM Hepasencmee umeem mMeCMO 3HAK paeeHcmea. 
Hao6opom, ecau OAs Hekomopoeo naana hy of + 0, > ko, u emy omee- 
yarom OYUeHKU npodyKmoEe u(x), OOAAOaTOLUUe YKA3ZAHHoIM céolicmeom, npu4em 
u(x) =0, ecau of (e) + 9 (€) > ko, (€) OAK Aroboli oKpecmHocmu e MoUKU », MO 
naan hy onmumaronoli.. 

SameuauHue 1. IInan A HagbiBaeTca YCTOBHO ONTHMAJbHBM, 
ecu 9” > — o; H He CyulectByeT naana h’, Aum KOTOporo ¢” + 0 >k (o" + 9;) 
pH HexotopomM k>1. Kaxkypilit ycOBHO ONTHMaJIbHbI NaH A aABAeTCA 
ONTHMaJIbHbIM IPH HeKOTOpOH *yHKUHH Ay (hz =o*-+,), TosTOMy HU emy 
OTBEUAaIOT OLCHKH MpPOMYKTOB, O KOTOPbIX lula peYb B Teopeme. 

SameuanHue 2. IIpumenaa TeopeMy 5 kK BecbMa uwacTHOMy culyual, 
Kkorya R COCTOHT M3 COBOKYNHOCTH OTPe3KOB BelleCTBeEHHOH IIpAMOM 


A= DANES OS ERO Mon Cre ea ines © ee Tay 


NoyyaeM CYWLECTBOBAHHe ONTHMaJbHOrO WvlaHa WH OTBeUAIOLWHX eMY OLeHOK 
NpOJYKTOB JIA KaxKOrO MOMeHTa BpeMeHH B CJIef{yIouleH 3ayjaue. 

Vimeetca MHoxecTBo M = {»} cnoco60B MpoHsBOJCTBa IpOAYKTOB nN HaH- 
MeCHOBaHHH, peaJIM3yIOWIMXCA B TeyeHHe MpoMexytTKa BpemenH [0, T]. Komu- 
YeCTBO IIPOAYKTOB, IPOH3SBOAHMBIX TIpH p-M cmocobe, XapakTepH3yetca (PyHK- 
uveh o, €0(B) (ecm npomexytok e=[«, B]€/;, TO 9, (e) NoKka3spBaeT 
KOJIMYeCTBO i-rO IpOyKTa, IpOH3BOAMMOrO IIpH p-M CHocobe 3a MpOMeKYTOK 
BpemeHH [«—2iT, B—2iT]. Octambuble ycJloBHaA TakHe Ke, Kak B pac- 
CMOTPeHHOH 3ajaue. 

M3 3ameyaHua 1 BbITeKaeT, 4TO H KaXKJOMY YCJIOBHO ONTHMaJIbHOMy 
IWaHy COOTBETCTBYIOT OWCHKH IIPOyYKTOB JIA BCeEX MOMCHTOB BpeMeHH. 


JleHunrpamcKoe oTsemeHne Iloctymusio0 
Matematuyeckoro uHcTuTytTa uM. B. A. CreknoBa 26 III 1957 
Axaylemun HayK CCCP 


UWMTHPOBAHHASA JIATEPATYPA 
1B. YU.0 ausBeuko, Unterpan Cruntpeca, 1936. 7 J.B Kaunroposuy, JAH, 
37, 227 (1942). 3 JI.B. KantTopos4u 4, Yen. matem. nayK, 3, B. 2, 225(1948). 4 JI. B. 
Kautoposuy, M. K. Taspypuu, Coopx. [pobsembl noBbiluienua apdpextuBHocTu pa- 
6oTbI Tpaucnoptra, U3n. AH CCCP, 1949, crp. 110—138. ° JI. B. Kantoposuu, JAH, 
115, Ne 3 (1957) 


* Ora samaya pa cnyyan, korga R wu M—xoneynble mMHoxecTBa, paccmoTpena B (°). 
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Jloxnagn Akagemun nayr CCCP 
1957. Tom 115, Ne 6 


MATEMATHKA 


H. M. KOPOBOB 


NPMBJI“DKEHHOE BbIUHCJIEHHE KPATHbIX HHTETPAJIOB 
C NOMOU[bIO METOJOB TEOPHH UHCEUJI 


(ITpedcmaeaexo akxademuxom H. M. Buxoepadoeoim 21 VI 1957) 


Paccmotpum (byHKuuio f(x,,..., Xs), HMeIOULyIo NepHog, paBHbIM equ- 
Hue, WO KaxkJOH U3 NepeMeHHbIX xX ,...,%s5. Bygem mpeqmosaraTp, uTO 
f(x, ..., Xs) pasuaraeTca B eMHHMUHOM S-MepHOM Ky6e B aOCOJIOTHO CxO- 
qamuica pay Dyppe: 

foo) 
laviowegee yo) >) C (my, .«», Ms) exp [2m (myx%,-b. «<b sX5)]. CA) 
My, «+ » Mg =—Co 

O6o3HayHM Yepes o CYMMY PsHJla, COCTaBJIEHHOTO H3 aOCOJIOTHbIX BeJIMYHH 

KoappuUHeHTOB Dypse: 


o= >) On Cees 7 es 
Teopema 1. IIycmo p>s npocmoe u a(t) = {1 (= LEZ ore. sre 
sf (x1, cee gy x.) 


Ecau 6 eOUHUYHOM S-mepHom KYOe npouseodHaA HenpepoleHa u 


0k a Oe 
iz Ss 
ONA MOOOIX YeNWX fy<jo<c...<jr (A<r<s, 1<h, jr-<s) npouseodnoie 
OBS Casi) 
2 
xe... Oxi. 
N = p* cnpasedauea ouenka 


Oepanudenbl no modyArO obweti KOHCMaHmoli C, mo npu 


1 nl N 
Rpehicns jdt ed) Pe eee 
0 0 k=1 
(s—1)o SG; 
uaa aan 


Jloka3aTebCTBO TEOPeMbI OCHOBbIBaeTCA Ha CuleLyIOWleli HECIOXKHOM memMe. 
JliemMma. Ecau xoma 661 OOHO U3 YeAvIX mM,,..., Ms He Oenumca na D; 
20e p>>s npocmoe, mo 


k+...+m,k* 


3 exp [2ei | |< (5 — 1). 
= 


Jloka3aTeubcrso. Baejem o6o3HaueHHua: 
p? 

Riz Qik seen Re. S= a OUR) 

¢ (R) ie + ...-+ Ms says zz Ik 


* 3necb {A} o3Hauaer ApoOnywo omo uncaa A. 
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Pas0uBaA MHTepBas CyMMMpoBanus cyMMBI S Ha uacTH AJIMHbI p VF MOJIb- 
3YACb OYeBHAHIM CpaBHeHHeM 


~(% + py) = (x) + 9’ (x) py (mod p?), 
| TOJTyuHM 
1h 


exp [2% 


==10) 


—1 , 
#2))'F) exp [ani #24], 


J 
¥ 1 y=0 


us} 


eee) 


& 
I 
e 
<< 


CreneHb MHoroysieHa 9’ (x) MeHbIle p; ero KoadpulHeHTEI, B CHJTy yCuJIo- 
BUM JICEMMbI, HE BCe- KpaTHb! p. Takum o6pa30m, o603HauasH uepes J 4ucsIO 
pemeHui cpaBHeHust 9’ (x) =0 (mod p), nomyuun: 


IS|< <> 


Tlepeliqem Tenepb K WOKa3aTeabcTBy Teopempl. B cuuty (1) umeem: 


deol OY || = Tp<(s—1)p 


N 
= DRA), .... (A) = (2) 
R=1 
1 a x 
| Sawa oe CUiliae an Tike) yy; exp {2ni [7m,& (Rk) +... -+ msé; (k)]} 
4 My, ».- » Mg=—0o k=1 
oF De mk+... + m,ke 
~ OCs) eae > C(m, ..., ms) S}exp [2xi = 
My, v26 5 Mg =—OO R=1 


(a3necb >. o3HayaeT CYMMUpOBaHHe TO BCeM CHCTeMaM my, ... 


CHCTEMBI ff, == . 


cose 


NOyYHM 3 (2): 


AF - 


. = ims = 0). Sameyaa, uo 


Te 89) (Ry MOB 


N 
ee iSO 


, Ms, Kpome 


a= 


0 k=1 
ad ia NONE a ee 
4 z ; 1 oes 5 
=5,| yj C (my, ms) S) eXP [25 me: 
TN q5 soe 5 ms =—oo R=1 
4 =, | Mm, Rs 
Ke CaN Ga parse) | exp [2ni i ® 
My,» » Ms =—O 
O6osHauum uepes d OOM HaHOOJbIIMH JeMTeb BEMYMH My, ..., Ms U 
pasoObeM CHCTeMbI f,..., Ms Ha [Ba Kylacca, OTHOCA K HepBoMy ksaccy 


CHCTeMBI, Jit KOTOpHIX d==0 (mod p), M KO BropoMy Kslaccy — BCe OCTaJIb- 
HpIe cHcTempl. IIpuMeHad B Cjlyyae CHCTeM IlepBoro KJiacca TPHBHaJIbHyt0 
OUeHKY 


mk-+.. sees |<” 
Peas jp eae 


| bY exp [253 
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H MOMb3YACb IX CHCTeM BTOpOro KsJacca OWeHKOH, yKa3aHHOW B JIeMMe, 4 
TOJTYYHM: 


seb | 
Sa ee 


p? 


a S| (Gn, ok ait 


My, ++) Mg =—0O 


< DY icin... m)| + SS Dc teens 


d=0 (mod p) d=0 (mod p) 


<  S [C(mp, ---, mop) + SO. (4)! 


My, +. » Mg =—CO 


Pp 

N exp | 2ri 
scl 
hea 


Ilyctb m,..., Ms;—CHCTeMa IeJIbIX YMCe, He PaBHbIX OJHOBPeMeCHHO ¥ 
Hysmo. [Ipeqnoox*xUM, YTO ¢ H3 3TUX UHCeT OTMMYHDI OT HyA (lS r<s). 
Moyyau uMCces, OTIHUHBIX OT Hy, O6O3HAUMM Yepes fy, ..., Mr. Tlomb3ysach | 
paBeHCTBOM 

1 1 
Ci 46 ne) = \: . AFG, 1e ey Xs) XP [— Qari (myxy+. . . + iM5%5)] dx, ... dXs, 
0 
B CHJIyY YCJIOBHH TeopeMbI, Nocle 2r-KpaTHOrO HMHTerpHpOBaHHA TO YaCcTAM 
NOJIyuHM 


2(8m,+°:*+8m,) 


é C (27) 
Mik 1a See i Se 
| ( 1 ) | SS (2n)?"(n, ey n,)* (2m)?S [(| my] + Ore) eee (|, | +550 
7 (5) 
Te BeHYMHbI Om, Aid v= 1, 2,..., 5 onpeyedeHbl paBeHcTBamMu 
es ( pH y= 0, 
* 10e TipHie mi S207 
Ho torya 
oat G =i (2 ae ae 
aes TP, a 
ves 283 eae eS (2np)?s a (Tm [+ 8,,,)-(rt] +8;, 0 
hn (ial So ere 1s sC 
=C\aap 2 gates) —']=¢[( + ae) — 1] <a 


m=—o 


yeM, B curly (3) u (4), Teopema joKasaHa. 
Ec wactuble npousBoquple (pyHkuHu f (x1,...,%s) YAOBNeTBOpsI0T Tpe- 
OoBaHuAM TeopembI 1, To, B CHuly (5), BbIMOWHAeTCA OleHKAa 


Cy 
|C(m, +5 ms)| <a Bade Mg le By JE” 


rye Cy; — Hekoropasd Koncranta. Ucnom3ya Oouee TonKue TeopeTHKOUNCsIO- 
BbI€ ONCHKH, MOAKHO NPH SHAYHTeJbHO MeHbIUMX TpeOOoBaHHAX K (byHKIMH 
[(%1,-..)%s) OOecnewnTb TOT xe NOpAJOK TOUHOCTH npHomMxKeHNA MHTerpawa 
COOTBETCTByIoWeH CYMMOM, KaK WH B Teopeme I: 

Teopema 2. Ecau cywecmeyiom xoncmanme C, ue (0<¢< 1) makue, 
umo dan Koadduyuermoe Pypoe dynkyuu f (x4,..., Xs) ebINOANAeMCA YCcaoeue 


C 


C(t, ..4, 13) << —————— 
JC (rm I [| ma | + 8y,)--+ (| tg | + 8 JT 
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mo OAA cAKoeo npocmoeo p>>— npu &(k) = ea (v=1,2,...,8) Osa N=p 


cnpasedauea oueHKa 
, 1 1 


N 

: ; 4 eof 7sC 

[oo \P ne tebe, «ee 3 fx (B), «+ Be (A) |< 4 Bae, 
B teopemax 1 u 2 BriGop Touek Mp = My [6 (k),..., &s (k)], B KOTOpbIx 

BBIYHCIAIOTCA SHAYEHHA CPYHKWHH f(X1,...,Xs), 3ABHCHT, OUeBHAHO, OT Be- 


Jmunubl NV. CywiectByioT, ofHako, TakHe cnoco6bl BbiGopa Touek Mhz, pu 
KoTopbIxX N MO%KHO MeHSTb B CpaBHHTe/IbHO IMPOKHX Mpesesax, He MeHaa 
TlOJIOKeHHA BbIOPAHHbIX TOUeK. 


v+ 
Teopema 3. Ilycmb p>>s-+1 npocmoe u &(k) = (ee }o=1,2,...15) 
Toz0a, @ npednonomenuu, amo dynKyun f (xX1,...,%s) yOoeremeopsem ycao- 


eum meopemet 1, Ors éecaxoeo N us unmepeana p< N < p? etinoannemca oyenka 
1 it 


N 
\ 1 
Wee VF te 2s Xe) ty. dite — ar f(s (@),- +18 (@)]]< 
ey (feat eae Rig OR 
Si—— n S 
pay ees 
1 oe 
ON) 28 40N ° 
(sdeco § onpedeasemca pasencmeom N = p®® u, credoeamenvoHo, 4.<8< 1). 
AHaJIOrHUHble Pe3yAbTaTbl MOXKHO NOMYYNTh HW U3 Teopempl 2, BHIGUpaA 


- pytl pir 
B Heh p>s+1, &(k) = -} WM paccMaTpHBax uHTeppal VY p< N<p. 
TOUHOCTh OLe€HKH B TeopeMe 3 3HaYHTebHO CHM KaeTcA Aa N, OM3KUX 
K p. OT 9TOrO HeOcTaTKa MOXKHO OCBOOOAUTbCH, Ollpeqeiaa TOUKM 
Mp [& (Rk), ..-,&s(R)], HallpuMep, Culeqy!oWlHM CnocOo6oM: MycTb py <i fpo<...— 
TOCJeOBaTe/IbHBIe MpocTble HCA; py >s; AMA t>1 A(t)=p.+... 
+ pe—t; A(0)=0; quat=—1,2,... Ha uHtTeppanax A(t—1)<k< A(t) 
BeJIMUMHbI & (k) 3aqaHbl paBeHCTBaMH 
v 
E, (R) =\"} (SED eho (6) 
t 
IIpu takom BElOope Touek Mp, HX lOJIOKeHHE B eJHHHYHOM S-MepHOM 
Ky6e, oveBHHO, He 3saBucuT oT N. Moxuo 6e3 Tpyya NoKasaTb, 4TO TIpH 
COOTBETCTBYIOWIMX MpeMONOKeHHAX OTHOCHTebHO f (X%j,...,%s) TOWHOCTb 
N 


< 


% 1 
NpHOMMKeHUA HHTerpasa CyMMOli Bua => > f (Mz) umeer mops qoK, He upe- 
h=1 


il 
BOCXOJAMMM BeJIMYMHEI 7 quia mo6oro N > py. 
VN 


3ameuaune. B Teopemax 1 u 2, a Takxe B paBeHcTBax (6) MOxKHO 


RY 
mipH BbiGope &,(k) 6e3 yMeHbINeHHA TOUHOCTH OWeHOK BMeCTO BeJHUMH {5 \, 


vk vk vk 
RY RY g g g \ 
~ |." | mOub3OBaTbCH BeJIMIMHAMH j}—>-;7, \——{, \——?» Tae gH 2i— 
ps? \pe P P Py) 
TlepBooOpasHble KOPHH COOTBETCTBEHHO NO MOYJIAM p? H pr. 

Bonpoc 0 NpHOuMKeHHBIX POPMYNaXx, YAOOHBIX AJA BLIYMCIeHHA KpaTHbIX 
MHTerpasOB, MOApOOHO OGcy2xKascA Ha CeMMHape Tio MeToyam Monte Kap.sio 
sp Matematuyeckom uucrutyte AH CCCP. Pa6ora cemuHapa momorJa BbIAB- 
JIeHHIO HaHOoslee eCTeECTBCHHbIX MOCTAHOBOK 3aja¥, PeWICHHA KOTOPbIX JaHbl 
B Hacrosileli padote. 1 nomb3yi0cb CJlyyaeM BbIPasHTb ONarofapHOcTb yuacrT- 


wukaM cemuHapa H, ocodenHo, H. H. Uenyosy. 
MatematTuyeckuii unctutyT um. B. A. CreksoBa Tocrynuio 
Akajlemuud Hayk CCCP 19 VI 1957 


* JloKa3aTeIbCTBO STOFO HM MocMexyiomux yTBepxXeHHA B OCHOBHOM CXOJHO C JoKa3a- 
TejbcTBOM Teopempl 1. 
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Jloxnagmn AkayemMun Hayk CcCcCcP 
4957. Tom 115, Ne 6 


MATEMATHKA 


A. MW. KOCTPHKHH u XH. P. UIA®APEBAY 


rPYNMbI TOMOJIOTHK HWJIbNOTEHTHbIX AJIFEBP 
(ITpedcmaeneno axademuxom H. M. Buxoepadoeom 26 III 1957) 


B sto sgamerKke u3yyaioTcd BepxHue rpynnb romosorui H”(N,R), 
rye N — HusbMOTeHTHaA ACCOMMaTHBHAaA aslreOpa KOHe¥HOrO paHra Hay Mpo- 
U3BOJIbHbIM oem k, a 3a N—onepaTopHbl MOyJb KOsppPuLnHeHTOB — 
B3ATO CaMO Tole k, Ha KOTOPOe 9JeMeHTHI V eHCTByIOT HYJIeBbIM OOpa3som. 
Bee HyKHbIe AIA albHeliwero CcBOcTBa rpyiM TOMOJOrMH MO%KHO HalTH 
B KHure (?). 

Visgectuo, uto rpymua H”(N,k) He u3mMeHuTcA, ecam amre6py N s3ame- 
HHTb asre6poi A, nowyuaiomelica us N (opMaJbHbIM IpHcoeqMHeHHeM eju- 
HHUbI. TakuM OOpa3s0M Mosyuaetca so6ad anreOpa, dakTop-aure6pa mo pa- jj 
quKasly KOTOpOH u30MOpdHa OCHOBHOMY [10JIO. ITHM CBOLCTBOM oOOsayaeT, 
B YacTHOCTH, rpymmoBaa asreOpa A KOHeYHOH p-rpynmbl G Haq ovem u3 
p 2ementos. B stom cayyae rpynua H”(A,k) copnagaet c rpynmo# romo- 
norui H"(G,Z,) rpymmpr G c KospPHuneHTaMH B UHKJIMYeCKOH rpynne 
nopsagKa p. 

[pynna H" (1 ,k) ABAAeTCH BEKTOPHBIM IIPOCTpaHCTBOM KOHeWHOH pasmep- 
HOCTH Haj Tosiem k. PasMepHOcTb 3TOrO MpocTpaHcTBa OGO3Ha¥aeTCAH epes 
bn WU OyReT HasbIBATbCA A-MepHbIM YnCIOM Betru asreOppr NV. Anasnoruuupie 
oOo3HayeHHA OyyT UpMenATbeA Aa rpyun H"(G,Z,). Viccneqopanue 4u- 
cel BeTTH MW ABJIAeTCA OCHOBHOM WeslbIo HacTOAMeH padoTEl. PopmysuposKa 
TIOJIYYCHHBIX B 9TOM HallpaBJICHHH pe3yJIbTaTOB CTaHOBHTCA Gosee ecTecTBeH- 
HOW, eCJIM paCCMOTpeTb CBH3aHHyIO Cc asreOpol N dyxKunto IlyanKape 

fos} 


Ry (t) = yy, bjt"; aHANOPHUHBIM OOpasoM onpeyennetca yHKuHA Re(t), rye 
n=0 
G— koneuHaad p-rpymna. 

Hamu mosyuenbl culeqyroulve pesyJIbTaTHl: 

Teopema l. Hycmp N=N,+...+Nm—npsamaa cymma m Huaono- 
menmnolx anze6p; Rn(t)= R(t) u Ry, (t) = Rj (t) — coomeememeyoujue um 
dynkyuu ITyankape. Toeda 

-2 (xa): 


Teopema 2. Yucnaa Bemmu nuaonomenmuot anee6por N ceasaxe. coom- 
HOWEHUAMU 


ba by PSS Bye eee Sto Bes 


man 
NG 


ad 


i=] 


Komopwle moeym OolmMo 3anUucaHol 6 etlde 


4 4 
Toi eee (2) 
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30ecb coomxowenue F(t) S+G(t) o3nauaem, umo KaocOoiil Koagpuyuenm 
Pa ps0a G(t) ne npeeocxodum coomeemcmeyroujeeo Koagqduyuenma 
B uacTHoctw, mpu n= 2 coornomenne (1) qaer by >b,. asa cnyuaa p- 
PPylll 9TO NOKa3bIBaeT, YTO YHCIO HESKBUBAJICHTHBIX pacilMpeHu WuKsIMye- 
cKoH rpynubl Z, Mp NoMoulM p-rpynnbt G He Mexbute, uem p%, rye d— 
uuclO OOpasyromlux G. 
YmuoxwKas cooTHouenve (2) Ha 1+ ¢, nonyuum 


Ry(t)>——» 
OTKYa CJleqyeT Teopema 3. 
Teopema 3. Yucaa Bemmu nxuasnomenmnoti aazebpor u Koneunoii p- 
epynnol noAroncumeAonol. 
Ouenky uncer Berra cpepxy jaer Teopema 4. 
Teopema 4. Jaa g@yxxyuu Ry(t), coomeemcmeyroweti nuaonomenmnott 
aneebpe N paxea r, evinoansemca Hepasercmeo 


Oe ; 


Alan dyxkyuu Rg (t), coomeemcmeyroiyeti epynne G nopsdKa p’, eoinos- 


HAemcA HepaseHcmeo 
il 


Re VES Spee (3) 
CamexzctBpue. Paduyc cxodumocmu p pada Ry(t) 3aKawuen 6 npedenax 
4 
es Sh eS i 


Paduyc cxodumocmu psda Rg (t) pager |. 
IIpupeyem HecKOJIbKO IIpHMepos. 
1. na wukmuueckoh rpynnp G 

1 


Re (i) = 77: 

| Tak Kak, B CHJIY H3BeCTHBIX COOTHOWeHHH KionHeTa, AA NpaAmMoro Mpous- 
| Beqenua G, X G2 rpynn G, u G2 

Re xa, (t) = Ra, (t) Ra, (¢); 


TO Jia adesepoH rpynumpt G c d o6pa3yrouluMu 

| { 

Rg (t) = ——— .. 
a!) = Ge 

2. Tpynna G aABaaeTcd NOMyNpAMBIM pacilIMpeHHeM WHKJIMYeCKOH rpynubl 

Ip NOMOMH WHKJIMUeCKOH: 


G= {x,y}, xP yr —1, yxy, (1) hemos, 


a) m=0 (modp); Re(t)= (7 


b) (m, p) = 1; ; {44 
Rol) =a papepey FOP) (INP) 


3. N apaaetca daxTop-asreOpol amreOpbl MHOrowleHoB Ges cBobo,HOrO 
qeHa OT d MepeMeHHbIX MO Healy MHOTOWICHOB CTeNeHH ok 


ee ae 
Ry (t) = ——z——-""-__—_—_.. 


ewer 
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4. N sapaserca cbakTop-anre6pol auireOpbl MHOrowleHOB 6e3 cBoOo,HOTO 
yHeHa OT JIBYX TIepeMeHHBIX TO Hfeasy MHOTOUNeHOB CTeleHH > TF, 


4+ 
Rn (t)= area 


5, N —npupegenuad cBo6oHat HeKOMMyTaTHBHad asreOpa Cc COOTHOUIe- 
nuem N’ =0 u d oOpasyiomun, 


{+d 
Raitim fe, 


QT M MHOrMe ApyruHe paCCMOTPeHHbI€ HAMM MPHMePbI MO3BOJIAIOT BbICKa- 
3aTb PHMOTESY, UTO AIA MOOOK HUJIbNOTeHTHOH areOpbl KOHEYHOFO panra PYHK- 
musa Ra(t) aBasnetcs palluonambuok dyHKunen ¢. B ciyyae KOHeCUHOH P-rpymmbl 
G sce nomoca dyHKwun Ro(t) ABAANUCb Opi TOra KOpHAMH U3 |. 

B nomb3y 2TOW THMOTe3bI TOBOPHT U CJleyroulad Teopema. | 

Teopema 5. Ecau ece uucaa Bemmu nusonomenmnoti aneeOpot N nad 
KOHe4uHbim norem Rk oepanuuentt 6 coeokynHocmu, mo Ry (t) — payuonanonan 
QYHKUUsn. 

Crelyrouluii mpuMep MoKa3pIBaeT, TO CYLecTByeT GECKOHEYHO MHOFO asreOp 
C OrpaHHueHHbiMu uvcmamu DBerru. 

N umeetT yee oOpasywue e, u e@,; N° = 0; & — npou3BombHoe nose 
xapaKTepHCTHKH = 2 u 


C2) = — bye, + ae + bere, + cet; e2 = fe? + gere, + het, 
_ 2 
ese, = 0; b-F(F +(2 ; “) ) #0; 


{4+ 2¢-4 22-4 23 (+it2 
Ry (t)= A = Se 


Kak H3BeCTHO, Takylo Ke (byHkuHIO IlyanKape uMeeT oO6oOOuleHHad rpynma 
KBaTePpHHOHOB. 


Jloka3aTeJIbCTBa CChOpMyJIHPOBaHHbIX TeOpeM JerKO CJleylOT H3 paccmoTpe- 
HHA CHeWHaJIbHOM NOMHOW pe30JIbBeHTHhI 


Wat Green Ce a ee ee ree (4) 


Nl <— 
B KOTOpOH 


X1=k, X»=A=we+N, «Ek, e =e, ev=v, Oo (ae-+yv) =a(vEN). 
Ilon0*x 4B 
Ker (On) =n, 


Mbl OOO3HAUHM MHHHMMaJIbHOe YHCO O6pasyiomlux J, Kak A-onepaTopHoro 


MOAYJA yepes bny,. Kak u3BecTHO, bay, paBHO pa3MepHOCTH JIMHelfHoro 
mpoctpanuctBa J, — NJp. 
Mbt mloJI0oxKUM 


Xnti = EH A, 


re E’e+1 — nunefinoe MpOcTpaucTBo Haq Rk pasmepuHoctu b,1,, a ® o3Haya- 
eT TeH3O0pHoe NpousBeyeHne. Jlerko BUAeTb, 4YTO 4HCNAa b_, COBMaalwT c 4H- 
camMu Betru aureOpst NV. Tipu qoKkasarenpcrse Teopemet 1 moxKuo, KOHeUHO, 
OrpaHHuHTbcA Cayyaem im = 2. Hyctb N= N,+ No, Ri (t) = Zant", R, (¢):=— 
= 20", R(t) = ent Ap, Bau Gp apa J, COOTBETCTBYIOULUX TOUHBIX Mocse- 
OBaTeIbHOCTeH THMa (4). OueBuyHo, 4TO 


Co = Ao + By; 


Cy ay A, “ By =e ia & Bo -- ES & Ay ae Ay ai By ok EOC + BPS o® A). 
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Ilo HHAyKUMM OTCIOZa AerKO cmeqyloT COOTHOIeHHA 


| n—=1 


Cr = An-a+ Brot > gv ® Chai + »3 jen ee Ces, (5) 
il 1 


| rye 


dn = Dy (bi— i) dnt (dp = 0). (6) 
V3 (5) u (6) cueqyetr, uro 


Cp = bn = a dn—iCi, Dn ae DWakeh wh a DAD ope = 0, 
0 0 0 


P.€ 
R(t) = R(t) + R(t) D(d), (7) 
Rs (f) + Ri (t)D(t) — Rif) Re (t) = 0, (8) 
rye 
Di) ae 


V3 (7) u (8) nerko cueqyer Teopema |. 
Teopema 2 culefyeT u3 Toro, 4YTO B MocwleqoBaTembHocTH (4) paHrH Hag 
nosem Rk mojiyseh X, u J, CBA3AHbI COOTHOWCHHAMH 


r(Xn) = bn (1 at r(N)) ae r (Jn) ae r (Jn). 
Ilo wHxyKuuu orcioya nomyuaem, 4To 
ai ea ing poe Sams Ea clan Gi A ET 


OTKya, BBHAY TOrO, 4TO 
b ips) 
i +r(N) ’ 

JlerKo cylewyeT Teopema 2. 

Teopempr 3, 4 u 5 aHasIOrHuHbIM OOpa30M BbITeKalOT H3 PaCCMOTpeHHA M0- 
cjlelopatembHocTu (4). VickmroueHveM ABIAeTCA TOJIbKO HepaBeHCTBO (3) u3 
Teopemp! 4. Ono culelyer “3 TOrO, ¥ro MCMa BerTw WeHTpambHoro paclinpeHua 
Maxkopupyrotca uucnamu Berru mpamoro mpousBeqeHua. Oror PakT H3BeCTHbIM 
OO6pa30M BbIBOMHTCA H3 PpaCCMOTPeHHA CMeKTPaJIbHOM MNOCeAOBaTeMbHOCTU 
Xoxmusbya — Ceppa. 

IT pumewanue npu Koppekmype. Yxe nocse Claud pyKONMCH B TeyaTb aB- 
TOpaM CTaJIO H3BeCTHO, YTO aHaOrHyHOM saqayeH sanumaetca B. B. Benkos. 
PesysbTaTHI ero, OTHOCALIMeCH K p-rpyllaM, YaCTHYHO COBMaAaioT C HallIMMH. 


Marematuyeckuii uncTHTyT uM. B. A. Creknopa | Tlocrynuso 
Akajemuu HayK CCCP IGE Wey 


WMTHPOBAHHASA JIMTEPATYPA 
H. Cartan, E. Eilenberg, Homological Algebra, Princeton, 1956. 


Jloxnuagn Akayemuu HayK cccP 
1957. Tom 115, Ne 6 


MATEMATHKA |} 
H. A. JIEBEJIEB 


OB OBJIACTH 3HAYUEHHH OJHOTO ®YHKILMOHAJIA B 3AMAUE 
O HEHAJIETAFOUIHX OBJIACTAX 


IIpedcmaeaeno axademuxom B. H. Cuupxossim 18 III 1957) 


Ilyctb B u B*— Be MpovsBoJbHble OMHOCBASHbIe OOMACTH, sleKallHe | 
B IWIOCKOCTH W, He MMeIoNMe OOULMX TOUeK H TakHe, YTO OOMacTb B cogfepxKuT | 
TouKy w=0, a o6nacTtb B*—Touxky w= oo. Ilyctbw =f (2), 7 (0) =0, — | 
(pyHKUMA, peryapHad M omHomucTHad B kKpyre |Z|< 1 uoToOpaxatomlan | 
Kpyr |z|<l na B, a w=F(C), F(o)=co,—yHkuna, perymapuaa u 4 
oqHommctHan B 1<|C|<+ oo nu oro6paxawmaa |C|>>1 Ha B*. Muoxe- % 
cTBo ap dbyxHKunh (f(z), F(¢)) ykKas3aHHoro Bua Ha3s0BeM Kslaccom M. {\ 

B paOote Haxoqutca o6Onactb E 3HaueHuit BeHUHHbI § = f (2) /F (%) } 
Ip tbHKCHPOBaHHBIX Z) H Cy cooTBeTCTBeHHO U3 0<|2|<clul<|&|<( 9% 
B Kylacce IN (T. €. MHOXKeCTBO BCeX TeX 3HAUeCHHH BeAHUHHBI &, KOTOPBIe | 
OHa IIpHHuMaeT, Kora Mapa cdbyHKunn (f(z), F (é)) mpoOeraer Becb ksacc WM). | 

Ecum (f(z), F(C)€M uo wu Y—semectBeHHblIe uNcNa, TO (f (ze’*), | 
F (Gei¥)) € M. Orcioqa 3akmouaem, uTo OOviacTb E 3HayeHHH BeNHUMHDI § = : 
=f (2o)/F (G) copmafaeT c o6nacTbIO 3HaveHHH BemuuMHE! § = f(r) /F (p), 
r= |2|, p= ||. Nostomy B qambHeliem TomaraeM 2% =7, Cy) =o. 

Jlerko OKa3aTb, YTO OONacTb E 3HaveHH BeMHUHHbI § eCTh 3aMKHyTOe | 
CBA3HO€ OrpaHHYCHHOe MHOKECTBO C HCKJIOUeHHOH TouKoH &€ = 0. Haxomxye- 
Hue o6actH E cBoqutcs (1) K HaxOx*KeHHIO MHHHMyMa Jy BbIpaxkeHHA 


B Kulacce M Aust NpousBombHoli TouKH a€ E. . 

Ilyctb (f(z), F (0))— napa @ynxun us ©, ana KoTopol stor muHuMyM | 
Jo BemMuMHbI J peamusyetca. DyHKUMH TaKOli apbl HA8O0BeEM SKCTPeMaJIbHLIMH. | 
Onupascb Ha BapHallMonHpi metog Tr. M. Touysuna (2), nomyaum: ecam | 


(f (2), F (6)) € M, To npu|A|, ocrarouno Masom, Kulaccy M Trakxe npunagnexut: | 
) napa pyHKkunit 


LOO +heeae — RO=F Orage (1) | 


€CJIM Wy — BHEINHAA TOUKA OAHOBPeMeHHO JIA O6mactet B u B’*; 
2) napa pyHkuni 


= aeons F(z) \ 2f’ (2) 

LO FO+ bre rey — 8 arto) LS + 
hte) 2°f* (z) 
praises PO | 
F.Q=F O+h age (2) | 


npu |2’|}< 1; 
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3) Napa :byHKkunit 


LS: f(z) 
[, (2). (2) + rE Ry? 


r) Rie EO (yam 3 
FO-FO+hrp—eey —eeep) eee tO 


Tene) uri) 
4h | paprpnp): ram ree 
mpu | ¢’|>> 1. 
Ilyctb (f(z), F (9)) — mapa racer @yHKuuh uz IM, coorTpercr- 


BYylOIMMx HeKoTOpou TouKe a€E, u (f,(z), F, (¢)) —Bapbuposanupie bynKuun, 
NOJIYUeHHbIe TO OMHOK us nap dopmyu (1), (2) usu (3). Torga 


Onupascb Ha 93TO H€PpaBeHCTBO H (opmysmr (1), o6braHbIM croco6om (?) 
| 4okaxem, uTo o6sactu B u B* B 9TOM CayYae MOKPbIBAIOT BCIO MVJIOCKOCTb 
WB TOM CMBICyIe, YTO HET TOYCK, BHEIWWHHX OHOBPeMeHHO JWI O6eHX O6sa- 
cteh B u B*. Ecnu xe BocnombsopatTbca tbopmysiamu (2) u (3), To nonyuHuM 
cleqyioulue ABa WucpepenuMasbHbIX YpaBHEHHA JIA SKCTPeMaJIbHBIX (yYHKUNH: 


epi Ct (a eS aes SS ) ee 
F(@) \F@)—Fe) FF) /~ ¢—2)d—r2) ’ 
eae Ga al ay) = GB (4) 
: Pe) \FOQ)—F@)  F@-kO)  €—Od=e) ” 
| rye 
Ae P(r) f(r) : 
on ee (Fam a) roy? ° pig ileeasi 
= ia TF (r) — = e—i« ef” (0) one 
A=e Fr) (i—r)>0; B=e Fie) (0? — 1)>0. 


ig 
V3 Toro, uTo BeamuunHa J = = Fe a — a| » —kCo<T, ROocTHraeT MHHH- 
MyMa pH 9 =O, 3aKmouaem, uro A —semlecTBeHHoe unco. M3 toro, To 


BeJIMUMHa 


F(p(r, 2) 
Lateral 
rye 0 (z,t) — pemienve ypapHenua Jlepnepa 
0 1+k 
= =, k = const, 


ert, “oz, FS 0, 


qocTuraer MuHuMyMa pu t=0, 3akmouaem, uro A> 0. Ananoru4Ho JoKa- 
3bIBaem, uTO B>O. 
Anamusupys quepenumabHble ypaBHeHHs (4), 3akKslowaem, uTO O6acTH 
B u B* umeior oOmel rpaHuueli HeKOTOPpylO 3aMKHYTYIO MpocTylo aHaJHTH- 
yeCKYylO KPHBY1O. 
VUspnekaad v3 o6eux vacTelt ypaBHeHHl (4) KBagpaTHbIl KOpeHb HU MHTer- 
PHPyA TepBoe u3 MOMyYeHHBIX paBeHcTB 110 Z OT O JO r, a Bropoe no € oT 
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p 0 co, HMeeM 
— as = = 4 1 
— OK (7/ Gee VAR 
7/2 ‘ (5) 
u 
Ole = ta 
HO) ‘ V 1—? sin? u 
(m0q, payqukasiom V 1— sin? u nonumaem Ty BeTBb, KoTOpad o6pamlaeTcs 
B @(MHULLy mpH u=0). 
OrmeruM B muockoctu w touky F(1). Ilyctb 9Ta TouKa coBlaaer 
c TouKkoli f (e’%), m<o<3n. Bygem Tenepb HHTerpHpoBaTb PaBeHCTBa, 
nlovryyeHuble 43 (4) ocwe H3sBeYeHHA KBaf[paTHOrO KOPHA, NO 2 OT 0 To 
—1, 3aTem no gyre |z|=1 mpoTuB yacoBow cCTpeIKH OT —1 70 e% Hi 


HakoHel, m0 ¢ or 1 fo p. Ckmagbpad NomyueHHble pH 9TOM PpaBeHCTBa, 
yMeeM 


— e-ial2 K (V 72) Va aK (VI—P) = 


+ VB LK(Y 1-4) + VAK INN, 


roe O<A<2. = 
Vickmouaa “3 eToro papencrsa uncia YA u B,c momomlbio paBencTs (5) 
TlOJly HM 


KV oe) _ 1 [eo , SIV a) 


A ee ee 
ee oe | an eG) ae 
«(V ey) Klee 
Tenepb BMeCTO NapaMeTpa % cyleqyeT paccMaTPMBaTb MapametTp A. 
V3 (6), onupascb Ha usBecTHbIe Popmyuipl (*) (cTp. 321), uMeem 


+ ih =p. (6) 


ry (ita 
e=t0)=—4 a] (FES), ee (7) 
n=1 


Orciofa saksmouaem, yuTo €(A) (O<A<(2)—oynosHauHaa cyHKuna. IIpu 
W3MeHeHUM A B MpomexyTke [0;2) Touka €=&(A) onucbIBaeT rpaHuy o6- 
vactd E sHauenui Benmuunp § =/(r)/F (0) B Ksacce IN (MOxKHO pasbicCKaTb 
WM 9KCTpeMaJIbHble yHKUMM, COOTBeETCTBYyIOlMe 3aqaHHOMy A). O6sactb E 
CHMMeTPHUHa OTHOCHTEJIbHO BeLLECTBEHHO! OCH. 

CmeAcTBUa. 

1. M3 dopmyp (7) umeem* 


|| & 
FO =a 


B mepBoM M3 HepaBeHCTB 3HaK paBeHCTBa peamM3yeTca | pH BCAKHX 7, 
O0<r<l, 1p, 1<p<-+ 00, Bo BropoM—TombKo mpu p= 1/r. 
2. B xmacce  umeem ouenxy ((°), erp. 321) 


jin(a— Fer) <In (1-0) <In(1 Le 


ta Kk 
V (i=?) GS) ‘ 


r 


* Ovenka —— Vireo. nomyyena Apyrum cnoco6om IO. E. Aunenu- 


f(r 
F (e) 


UbIHbIM (4 


** Ilog In(f—w) nonwmaetca Ta BeTBb, KoTOpas oOpamaerca B HYJb pH w=0. 
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Syecb B MepBOM H3 HepaBeHCTB 3HaK paBeHCTBa peasmMsyeTcA ube BCAKHX f 
MH p, BO BTOPOM— TOvIbKO pH p= 1/r. 

3. Onupasich Ha dopmyw (7), Tomyuaem: oOGlacTb 3HaueHHli BeHUMHBI 
[ (0) /F (e) (aa f(r) /F’(oo)) B Knacce M ect Kpyr 


Oe _ 7 K(WVi—t/e) 
Fay | <4exP| 2ST (L/ Siege 


K (r) 
€ HCKJIOUCHHBIM WeHTpoM. Orcioja serko MowyyaeM U3BeCTHYIO OLeHKY 
B Kaacce MN: 


‘ = os 


4, OOmacTh 3HaYeHHH CHCTeMbI ai spl 
HepaBeHCTBaMH 


B Kslacce Ik onpesemserca 


a 


9<1 Ol eS — EO. 


5. Ilycth C—xaace pyuxunl f(z), f(0) =0, peryaapuprx u ofnomcr- 
| HbIX B Kpyre |z|<( 1 u yyoBmeTBOpsIOMHX TaM ycJIOBHIO 


F (21) F (22) # 1 


(kacc Bu6ep6axa — Selinen6epra), u C’ — nogksmacc OMHOAMCTHEIX (Pyakuni 
us C. Vs (7) cuegyet, aro o6macTb 3Ha4yeHH BemuMHbI f(z) B Kmacce C’ 
(@CTb 3aMKHYTAaA OO/IaCTb C MCKJIOUCHHOM ToUKOl § = 0, orpaHuyeHHasd KpuBor 


Wy S18 4 an \4 
P= 80) =4ighT] (428), 


n=1 1—q 
Resa 2 K VI—]2P) 
Gens, Eutsiamney gee +ih, OSA<4. 
Tlocrynusto 
15 Ill 1957 


WMTHPOBAHHAA JIMTEPATYPA 


| 1H. A. Jlie6enes, Bectu. Jlenuurpancx. yHus., Ne 8, 29 (1955). *T. M. Tomny- 
| 3u Hn, Teomerpuueckan Teopua (pyHKUMA KOMMIeKCHOrO MepemMeHHOTo, M.—JI., 1952. ° HW. M. 
|Puxuk, UW. C. Tpagmtreiu, TaOnnubl unterpanos, cyMM, pxJ0B u MponsBexenni, 
(M—IL., 1951. 410. E. Au “yw BIH, JIAH, 115, Ne 6 (1957). 


1073 


Jlonaagsr Akagemun nayr CCCP 
1957. Tom 15, Ne 6 


MATEMATHKA 


MW. H. MAPOBAHYUEHKO 


O TOMNOJIOTHYECKHX MPOCTPAHCTBAX, BEC KOTOPbIX BOJIbIIE | 
MOUHOCTH 


(IIpedcmaeaeno axademuxom IIT. C. Aaekcandpoeoim 13 IIT 1957) 


II. C. Yppicon nocrpoum mpumep 7,-MpoctpaHcTBa (Cc CMHCTBEHHOK He- | 
V30MPOBaHHOH TOUKOL) MOLLHOCTH No HM Beca >No ((1), crp. 206). 3arem | 
M. Be6ytos u B. Inefyzep noctpousm mpumep T.-(HO He T,!) mpocrpaHcTBa 
MOULHOCTH No, BEC B KaxkOl TOuKe KoTOporo Gove MoHOcTH (*). Ecan | 
B3dTb R-MHHMMabHoe mpoctpauctso Hewitt’a —Kareroza (*), noulyyeHHoe, | 
HallpHMep, H3 MpoOcTpaHCTBa pallMOHaJIbHbIX UHCe, TO JIeErKO MOJYyYHTCA | 
TeOpeMa CYLIeCTBOBaHHA cueTHbIX T;-mpocrpaucTB (cp. 1,2 u 1,3 us (°%)), | 
Bec B KaXKOM TOUKE KOTOPbIX OosbIe MOWHOCTH. OgqHakO 9TO elle He JaeT 
HHAUBUAyasIbHOrO MpuMepa Takoro MpocTpaHcTBa, TaK Kak (HM 9TO MpH3sHaeT § 
Karteros (°)) He yqaeTcA NOcTpOHTb HHAMBHAyalbHOe R-MHHMMaJIbHOe TIpo- | 
cTpaHcTBo. Kpome Toro H TeOopeMy CYyIeCTBOBaHHA aHaJIOTHYHbIX HeCUCTHBIX 
IIpOcTpaHcTB He yfaeTCA OKa3aTb MOMOLUIbIO R-MHHHMaJibHbIX IPOCTPaHCTB. 

HacToslad cTaTba MOcCBAIeHa CJIeYIOUIMM BOMpocaM (MbI MOJibsyeMcA 
TepMHHaMH HM OOO3HaueHHAMHU H3 (°), B YaCTHOCTH, N. O3HayaeT pery/IApHoe, 
NS. — upperyuapHoe H m— Mpou3sBoOJIbHOe KapAHHaJbHoe yHcIO): a) NOAcueT 
MOL[HOCTH BCeX T,-IIpocTpaHCTB MOULHOCTH m HU Beca>>m; b) mocrpoenue 
HMHAMBUAYaJIbHbIX IPpHMepOB TaKHX MIpocTpaHcTs; Cc) NOcTpoeHHe HHAMBUAYab- 
Horo 7;-(7T3-)pocTpaHcTBa peryJApHOH (MpperysIApHoH) MOMIHOCTH Nx (Na), 
Bec B KaxKJOH TOUKe KOTOpOorO OosbuIe MoHOcTH; d) nmocTpoeHHe coBCeM 
mpoctoro cuetHoro T74-(T;-)MpocTpaHcTBa C HeCYeTHbIM BeCOM B KaxkOH 
(B OHOH) TOUKe, a TakxKe cuYeTHOrO CBA3HOrO T,-MpocTpaHcTBa Cc Hec¥eTHBIM 
BeCOM B KaxkOH TOUKe; e€) OTPHUaTebHOe pelleHHe mpoOsempI [ab]-KommaKT- 
HOCTH (JIM MPperyJIAPHBIX a); ee pellieHHe, MpeqmpuuaToe B (4), coepxKUT, 
Kak MHe m106e3HO cooémHs II. C. Anexcanypos, mpo6em (Heu3s6exKHOCTh KO- 
TOporo Tellepb HM BbIACHAeTCA). 

Tak Kak, BBuyY (°), MHOXKeCTBO BCex T-MpOCTpaHCTB MOIIHOCTH m uMeeT } 


TIT 

2 
MOULHOCTh 2” , a MHOXKeCTBO BCeX TJ-IpocTpaHCTB MOIIHOCTH H Beca-<m 
MMeeT MOWHOCTbh 2"', TO MOM[HOCTb MHOXKECTBa BCeX T';-MpOcTpaHcTB MOLI- 


IT r 
HOCTH m HM Beca >>m MMeeT MOMHOCTh 22 — OOuIbIIyIO, YEM MOLIHOCTh BCex 
TIpOCTpaHCTB MOMIHOCTH H Beca< m, HM a) OCYIlecTBJIeHO. 


Ilycrp ©, = S841 0 Pa= Wot. (4): 

v<A = 

Jlemma 1. B®, ecm (es (N..)-2pocmpaxcméo, AOKAAbHOIIi Bec KOMO- 
poeo >. (cp. 2,2 us (°)), a G, ecmo Tite (N,)-2pocmpancmeo, aAoKaAonolti 
Bec KOMOpO2O > \,. 

Ileppaa yacTb JI@MMBI [OKaSbIBaeTCA OT IIPOTHBHOro c momompbwo 1,2 u 
2,8 us (°) H Toro akTa, uTO BO BCAKOM MHoxecTBe PC, COJepxKUTCA 
PaBHOMOIIHOe P cOOCTBeHHOe 3AMKHYTOe TOAMHOKECTBO. 

JlokaxkeM BTOpy!o YacTb yieMMBI. ACHO, YTO AA MpoHsBoubHO TOUKH 
Xo€ ©, ricepgqopec (xo) = Ny (cp. 2,7 us (8)), Tak 4TO Bec X (Xo) S V(X) = 
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= N,, H HaM ocraeTCcH MoKa3aTb, uTO ¥. (Xo) >> Na, YTO MBI OCYyUIeCTBHM OT 
mpotupuHoro. Ilycrb x (Xo) = Ny. Max, nycta G (xo) = {G* (Xo)}e<e, — OTKPBI- 


THI Oasuc ©, B xX, re Gz(x%) = OM Goa, Ht Gru (§<(@,) HemycThl H oT- 
v<A 


KPBITHI B @y1y, UpHyeM xo € GF 44(6 <o,). Mouaraem Gots alpen in aster 
E<o 


GS y 
Pe Yi Xo U Y4, UpHHaqwexuT yKasaHHomy TlepeceyeHuto. SIcHo, To 


G(X) = Ue Gy4, €CTb OKPeCTHOCTb %) B G,. Bepem B Gasuce G(x.) oKpecrHocT 
Vv 


G*® (x9) C G (x0); Torga Gry CGy4, AH Kaxkjoro v<)h uw u3 onpesemenua Gy, 


WMeeM &) >, WIA Kawkgoroy<h, T.e. & >a. Ho & <(@, H Mbl Tomyuaem 
HYKHOe IIPOTHBOpeuHe. 

Onpegenenne. Ilycth Mecrb T-mpocrpanctBo u x»EM. Uepes xp (2) 
YCJIOBHMCH OOO3HauaTb“ poctpaHcTBoO, MosyyenHoe us WM ocna6neHHem Tono- 
JOrHH MyTeM OObABJIeHHA BCeX TOYeK MW, KpoMe Xo, H30JIMPOBaHHbIMH. 

JIemma 2. Ecau ® ecme T,-npocmpancmeo u x,€M, mo xy(M) ecmo 
T;-npocmpancmeo, npusem eeca M u xXo(M) e X) Ccoenadarwm. 

Tenepb tpe6yemoe quan b) cpasy caeqyerT 13 BbILUeNPHBeeHHBIX JIeMM. 


Iycth Moy =U Ma, rye M, cyTb lonapHo He MepeceKaiomlMeca MHO- 
0<n<w 


*KeECTBA MOILHOCTH m Kaxkoe, © — OMHO3HauHOe oTOOpaxenve M,\.My ua 
M., NoqywnenHoe ycnosusm: 1) o(Mnt) = Mz (n =0,1,2,...)u 2) 94 (m)= 
x x oe 
= Mri. uMeeT MomHocTb m (X,€ M,); nycth M4, —Hexotopoe 7,7; -mpo- 
x 
CTpaHCTBO, 3aqaHHoe Ha M,,1,. Torya ycsIOBMMCA CTaBUTb B COOTBeTCTBHe 
MHoxecTBy M,., mpocrpaHcTBo MW, 3aaHHoe Ha M.. oKpecTHOCTAMH: 


U (Xn) = tn U Gn UCU 9! (Gath 


x x 
rye Xn € Mn, Ghity— TpousBoJIbHoe HellycToe OTKPbITOe MHOKECTBO B Wrty 
uM o—? ONpeyeAIOTCA MHAYKTHBHO: 9 2=o 101 u TT. 7. Mt. HyIbMepHO UH 
MOTOMYy BCerjya ABIAeTCA T'3-IIPOCTpaHCTBOM. 


Xn 
Jlemma 3. Bec M.,. 6 Xn He meHbille Beca Npocmpancmea Wnty. 
x 
Jloka3aTeambcTBo. Byyem mpeyctaBiatb cede Maia U XxX, Kak MOd- 
x 
TIpocTpancTBo B M,.; B 9TOM MO_Mpoctpanctse Bce TOUKH M1, Us0MpoBa- 
1 Xn 
Hbl, H OHO FrOMeOMOp@HO MpocTpaHcTBy Xp (Mansy U Xn), THe B CKOOKAX CTOHT 
x 
IpOcTpaHcTBo, nowyueHHoe U3 Myziy MpHCOeAMHeHHeM TOUKH X,_, MO cHocoby 
xn 
2,3 us (°). Baugy 2,3 us (°) w memmpt 2 Bec Mai, U Xn My B Xp Papen 
Ke 2G 
Becy Mnpi1, a 3HauuT Bec WM, B X_ HE MeHbie Beca Mp1, 4TO H TpeOoBa- 
JIOCb JOKa3aTb. 
Xn et 
Tlonaraa Tenepb ToxkecTBeHHO M,z4,=6, wm =%,, Momyyaem T-11po- 
cTpancTBo ,, Bec B KaxkoH Touke KoTOporo OoJbue MowHocTH. Ecau 
m=WN. Mey ==§,, TO, Tak kak WM, Tora ABIAeTCA Na11-OHKOMMAKTHEIM 


T3-upoctpancrsom, BBuyy 1,5 u3 (6) IM, ABAeTCH T4-MpoOcTpaHCcTBOM, H Tak 
Kak BCe CBOLMCTBA, IPHMeHeHHbIe IA ROKaZaTebCTBa aKCHOMbI 74, HacuJleq- 
CTBeHHBI, TO MW, ABUAeTCA T';-IIPOCTpaHCTBOM, H C) OCyillecTBJIeHO. 


IIpumeuaune. Ecru m=) 4 Mee, (°), To WM, romeomopdxo 
MpocTpaHcTBy palHOHasbHBIX wHcen R, Tak TO Halle MpocrpancrBo M, 
B OOWIeEM CAyyae Tomyuaerca ocabeHHeM TonOOrHH B R (Tak KaK BCAKOe 
cueTHoe 7)-IpocrpaHcTBO MOJIyyaeTCA OCMAOMCHHEM TONOJIOFHH Lo). ' 

Ilycrb (kak Bplue) R— MpocTpaHcTBO Ppal{HOHaJIbHBIX YHCEI C oObIdHOH 
TONOOrHehH; vepes R 0603Ha4uHM MIpocTpaHcTBO, NOJyyeHHoe us R ocaa6se- 
HHeM TOMOsOrHuM MO MpaBHJly: 3aMKHYTbIMH MHOKeCTBaMH B R CYHTAIOTCA BCe 
MHoxectBa suga F UN, rae F 3amKuyTo, a N uurge He HJOTHO B Re 
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CopceM JIerKO BHJeTb, YTO R ecTb F-lpocTpaHCTBO C HeCHeTHbIM BeCOM 


B Kaxk]Oli TOUKe; NpocrpancrTBo X(R) Avia moOoro xX) ER ecTb, BBUAY 9ue- 
MeHTapHol slemMbl 2, cueTHOe T',-IIpPOCTpaHCTBO C HECYETHBIM BeCOM, Oovlee 
mipoctoe, yem mpocrpancrso I]. C. Yppicona (7). Jlamee, ecm NpH BepuiMHax 
HIOKHHX OCHOBaHHH Tpeyro/bHUKOB, KOTOpble cayxKatT Bing’y (*) qua mocTpo- 
e€HHA CueTHOrO cBA3HOrO T's-IpocTpaHcTBa, OpaTb BMe€CTO MHO2KeCTB 6; (] R 
vu 6, R (3, uw d,—HHTepBambl wa ocM aOcuucc) MHoxecTBa 6, 1) (R\ Nj) 
Wd, (1) (R\N2), rue N, u Ny Hurge He NOTHHI B R, TO NOyYHM CyeTHOE 
cBa3Hoe 7'y-IIpOCTpaHCTBO C H€CUETHBIM BeCOM B KaxKjloH Touke, Hu d) ocy- 
IECTBJICHO. 

Hakouell, JJId peasmM3alHv e) WOKaxKeM, YTO H30JIMPOBaHHOe MpocTpaH- 
CTBO ©, upperyapHoh MowHOocTH ®&, ecTb [Na, Natil-KommakTHoe mpo- 
CTpaHCTBO, JIA KOTOPOrO He BBIMOJIHEHO CBOMCTBO Byes (?), Make ecu A 


HerO CUHTATb MOKpbITHe He OOO3HAYCHHBIM, T. €. C MOMapHO pa3JIMUHbIMH 
anementamu. Ilycth f — B3avMHO-ofHOSHaHOe OTOOpakenHne E, Ha ©); Oepem | 
B ©, NoKppiTve B41 MOUHOCTH N41, B KOTOPOe BXOAAT BCE OAHOTOUEUHBIC 

MW HeKOTOpble [pyre MHO*KeCTBA, NepeBogaliHeca mocpeycTBomM f B coocT- 
BeCHHbI€ 3AMKHYTbIC MHOXKeCTBa ©, (HX MOXKHO CUHTATb NONApHO pa3sJIM4HbIMH, 
TaK Kak Bec ©, Gombe N,). Tak Kak ©, ecTb J. (N,)-MpoctTpaHcrTsBo, TO u3 
Ba41 H€JIb3H BbIJeNHTb MOJMOKPbITHE MOLIHOCTH <_N,, 4TO H TpeOoBavocD. 
Ho tTpe6yemoe 41; MOXKHO MOCTPOHTb elle Mpolle: MOcTaTOYHO Mpef\cCTaBHTb 


©, B BUJle COeMHEHUA HeMepeceKalolluXCcA MHOXecTB G, = CP U Gj, MOWHO- 
CTH Ny KaxKqoe; Torga 3a B14, MOKHO MpPHHATb coequHeHue EX U G, rue 
©} — noKppirne © MowHocTH Ny. 
KulimHesckui rocyapcTBeHHBlit Tloctynuuo: 
yHHBep CuTer 12 Ill 1957 
LMTHPOBAHHAS JIATEPATYPA 
1T1.C. ¥ pptcon, Tpygbt no tononoruu, M.—JI., 1951. 7 MtBe6yrtos,B. Ine i- 


mep, Yu. san. MIY, B. 13, matem., ku. 3, 157 (1939) 8M. Katertos, Matem. cOop., | 
21 (63), Ne1, 3 (1947). *10.CmupHos, Mss. AH CCCP, cep. matem., 14, 155 (1950). 


5 R. Bing, Proc Am. Math. Soc., 4, M3, 474 (1953). °UH.U. Wapopuyenka & 


TIAH, 115, M5 (1957). 


1076 


Jlornaygn Akayemun nayx CCCP 
1957. Tom 115, Ne 6 


MATEMATHKA 


B. K. CAYJIBEB 


Ob OJHOM CIIOCOBE YHCJIEHHOrO HHTETPHPOBAHH A 
YPABHEHHM JHOby3nn 


(JTpedcmaeaeno axademuxom C. JI. Co6oneesim 28 ITI 1957) 
ByjemM pellaTb ypaBHeHue 


du Ou 


= ee Caveat te Te (J) 
€ HavaJIbHbIMH YCJIOBHAMH ; 
| (x, 0) = T(x), O< 1 (2) 
“ TpaHvUHbIMH yCJIOBMAMH 
(Optica Gl, Ls=,0siects 0: (3) 
Brejem o6o3Hauenua: h?/l=w=const; m= [+ 5 oS as (n — wes0e 


nh 
gucio); A u /—waru cooTBercTBeHHo 0 x u t; 9, = 9(ih, kl); Av, = 
mes, pea Pik) lo AO = (9). 2 29), a Pian) Ls LO l= tee loin |s 
n—1 
AAI = lla d=max Say = Cy Panes Pacts ad — (2 — D)-wepait 
| j=1 
cTOOeL-BeKTOP. 
HanloMHHM [Ba M3BeCTHbIX IPHHUMNHaJIbHO PasNHUHbIX YMCICHHbIX MeTOa 
HHTerpuHpoBaHHna sagauu (1) — (38): 


1) JAN Hi i tN Nepean er TER Np es AY) 
2) Au, n = A?Ui, r4i CEM OLR n—l; k=0Q, Dic, ase sult <a l))s 


«ABHBI» MeToy 1) mpoct, HO Qua yCTOHYMBOCTH TpeOyeT YyBCTBHTeJIbHOrO 
Ha lpakTHke orpaHvyeHua Ha war l, umMeHHO 1<h?/ 2. 

«HexBubiii» crioco6 2) 3HauHTe/IbHO Ooviee CIOKeH, YeM cr0co6 1), nocKoOuIbKy 
OH Tpe6yeT JIA KaxKoro & pewieHHA CHCTeMbI (IpaByla, cC AKOOHeEBOH MaTpHueH) 
JMHeMHbIX asireOpavueckux ypaBHeHuh (nm — 1)-ronopsyKa. OjHaKo cmo0co6 2) 
ycToHunB (B CMbICIe H€HAKOMJIeHHA TMorpelwiHocTei) MpH m0OOM COOTHOMIeHHH 
mMexkay 1 wu h?, B cusy ero Ha NpakTHKe ero UpefmountaioT cnocoby 1). 

B qaHHol 3aMerKe MbI IipeqvlaraeM MeTOR, KOTOPbIM CTOWb Ke MpOCT, Kak 
Metoy 1), H BMecTe C TeM AB/IACTCA YCTOHYHBHIM Mpu Ooslee CaOOM OrpaHHyeHun 
Ha war /. CxemaTuuecKH MpeqlaraeMblit MeTO MOXKHOMpeCTABUTb Tak: * * iw 


yeTHBIX k Uy . * Jia HeueTHbIX (HJM HaoOopoT) BMecTO | aE at 


* 
B cJlyyaax MeroyqoB 1) u 2) COOTBeETCTBeEHHO. 
UncIeHHbiii MeTOX, O KOTOPOM HJeT pedb B STOM 3ameTKe, 3alMCbIBaeTCH 
B Bue CleyIOuluxX PYHKUMOHAIbHBIX ypaBHeHHH: 
$44 
Fi, sk4a = Taw [Fins ont + Pita, ar ~ (1 — ©) Fi, on, (4) 
Fio=fi,e For= Far=0 
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quit cxembI * * | (y3ubl NO OCH ¥ NPOCUNTHIBalOTCA CMeBAa HampaBo) u 


Fi, ak-+2 =a5 [Fits ante + Fins, anti — (1 — ©) Fi, ontal; (5) 
[Fi,o =fi,ol, For = tar— 0 


Wid cxeMbI | = * (y3vibl 10 OCH x NPOCUHTBIBaIOTCA CiipaBa HaJIeBO). 
B caygae w= 1, 7. e. A? =1, ypaBHenua (4) u (5) NpHHAMaroT OCOOeHHO 
MpocToH BU: 
Fi; okaa = Yo (Fi-a, ont + Fits, an)s (6) 


Fi, ante = */2 (Fina, ata + Fits, ok+2) (7) 
COOTBETCTBEHHO. 
Ypapuenua (6) u (7) paBHOCHJIbHbI CJeqyIOWleMy OJHOMY ypaBHeHHlo, 
MOSBOAIOMIeMy Jin smoOoro i (l<i<n—1) HemocpeycTBeHHO MO,CUHTHI- 
BaTb Fj opig TO Fy, on (LX j<n—1) u rpanwuHEIM ycJOBMAM: 


i-2 
4 4 4 4 
Fini = (I eb) oy Pim, ak 1b ea kaa aS 
y=0 


n—i—1 
it 4 4 
=e En as : € — 92 (n—i—¥) ) F ity, ok + oni cee 2k+2° (8) 


Yy=1 aes 


IlorpelliHocTb, KOTOpaxd BO3HHKaeT OT 3aMeCHbI ypaBHeHHA (1) ypaBHe- 
Hvem (8) (HIM, UTO BCe paBHO, ypaBHeHuamu (6) u (7)), onpeyemaetca 
BeJIHUHHOU 

h 
th ahold ++ O (h?), 
rye 
Oru, axe 
(A ) i, 2k+2 9 
Ti ae 
1, 2R-+2 3.901 (26% i ( ) 


92 (n—i) __ 1 coe 


OTKYa BHAHO, uTO ecaH O8u/Ox? B TOUKe x = ih, t = (2k-+ 2)! orpaHnuena 
110 aOcOJHOTHOMY 3Hau¥eHHIO, TO 


we pto—> 0 mpu h—->0. 

EcJid HCHOJb30BaTb JIA BCeX k sHOO TOJbKO ypaBHeHnue (4), mH60 TOKO 
ypaBHenve (5), TO MorpelHocTh OyyeT uMeTb BUA O (A), T. e. GyzeT Sombue, 
YeM B Cyyae OMHOBPeMEHHOLO (MOOYepeHOrO) HCNOMb3OBaHHA ypaBHeHHl (4) 
4 (5). B matpHuHom Bue ypaBHeHua (4), (5) 6yayT 


AF?) = BF), FO st yw, (10) 


Ath eaip ire ass k=0, 1,...,[">=], (11) 

rye A* nu B*—matTpuubl, TpaHcnoHMpoBaHHble cooTBercTBeHHO K A u B. 

Tak Kak MaTpuubl A u A” ABAAIOTCA [BY{WarOHaJbHBIMH, MeTO] (10), 
(11), Kak u meroy 1), ecTb ABHBIM MeTO.. 

Ja Toro urTo6bl uwHcqeHHEI asropudm (10), (11) Obia ycrofiuns, T. e. 

YTOOL! MOrpeWHOCTH OKpyrvieHua Ha (2k)-M cwl0e He BOSpacTamH pH nepexoye 

Ha (2k-+ 2)-% cnoii, oueBH_HO, JOcTaTOUHO (MbI IpeqnomaraeM, 4TO Torpell- 


HOCTH OKPYIvieHHA B HavaJIbHOM H B TpaHHYHOM YCJIOBHAX paBHbI Hy), 
UTOObI BHINOJHAOCh ycOBHe 


ABI <1, (12) 
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| eon. HelocpeyICTBeEHHO MIpOBepsxerTcsH, OyqeT 3aBeCJOMO BBITIOJIHATBCA, eCJIH 
SS ° 


B ta6a. 1 npuBeyeno pactipocrpanenue equHu4Hol oWMOKU Las MeTOJOB 1) 
vu (6). (OrHOcHTebHO 9TOrO MeTOJa HccCeOBAaHUA cM. (Bys) 


Ta6Ouaunma 1 


e+14 ae 0,5¢ 0, 25¢ 

e+ 2 e |—2¢] 3c 0,25¢ | 0,25¢ | 0,1875¢ 
k+ € Tee} 6c | —Te 0,125¢ | 0,1875e | 0,1875e | 0,15625¢ 
k+4| © |—4e | 10e [ —16c] 149e |0,0625e] 0,125¢ | 0,15625¢! 0,15625e| 0,13672¢ 


M3 Ta6JMUbI BUYHO, TO B TO BpeMA Kak BCuyyae KaccHuecKoli cxembI 1) 
eqHHHYHaA oOWMOKanocne 4 waropno ocu ¢t BospocmasB 19 pa3, B cayyae 
cxemMbI (6) pH Tex Xe YCMOBHAX MOMpelHOcTh He TObKO He BO3pOcua, 
HO JlaxkKe yMeHbIIMIacb B>7 pas. 

IIpupeyem Tenepb CXe€My JOKa3aTeJIbCTBa CxOquMOocTH MeToga (10)—(11) 
NO KpaMHel Mepe JIA Culydas, eCviM BbITOMHEHO ycmoBue (12). BBeqa BeKTop- 
ommoxy ° = yu) — FM), yg (10), (11) umeem 


g2h +2) —_ Cel?) ae 9 (2h) C= A*1B° AB 
? eas ? 


| oTKyfla Cueyer 


per |< cte™ | + 13°”, (13) 


k h h 
rye ||" \=O (x' h®) +0 (h*); wl) max saa (w) (qua oO = 1 my ee (w) CoBma- 
| ly 
| faeT c upaBol uacThio (9)). 

O6osHayaa yepes 3 MakcHMambHyio Hopmy BeKkTopos 6” y mpHuumas 
BO BHUMaHHe, uTO 3s = 0, us (13) umeem 


R 
jcPR+2) 1 <8 > |C le 


V3 BblllecKa3aHHoro cylesyeT Teopema: 

Teopema. Ecau pewenue u(x, t) sadauu (1)—(8) o62adaem oepaxu- 
| 4eHHbIMu no abcoAmmHomy 3Ha4eHuto 6 o6sacmu O<xX<1, O<t<T npo- 
| UZ6OONbIMU “eMEeepmozo nopAOKA, MO annpoKcumupyrouwjan 3adaua (4),(5), no 
| Kpatineti mepe OlAW > 1/2, ABAReEMCA yCmotiaueoll, a ee pewmenue— YyHKyUA 
| Fi, »—cxodumca paenomepHo 6 0<xX< 1, O<t<T kK u(x, t) co cKopocmeto 
O (xh) + O (A?). 

IIpaxtuyeckoe mpeHmyuiecTBo meToja (4), (5) Mo cpaBHeHHIO C MeTOja- 
| mu 1) vu 2) MoxeT HMETb MECTO TOMbKO IPH MOCTATOUHO MaJIbIX h w YocTaTouHo 
6onbuux T, T. e€. B TeX ClyyaAx, KOra JOMHMHUPYIOWNM OOCTOATEbCTBOM 
| ABIAIOTCA COOOPaxKeHHA YCTOHYMBOCTH, a He CXOJHMOCTH. 

Camo co6o10 pa3yMeeTcs, UTO HOBbIi{ METO MO2XxKeT ObITb IIPHMeHEH K Oovlee 
| OOMIMM MapaGouMueCKUM ypaBHeHHAM (HM CHCTeMaM), a Tak2Ke paclIpocTpa- 
| HAeTCA C COOTBETCTBYIOWIMMM MOAMOHKaWMAMM Ha cJyyali, Kora kpome ¢ 
| MMeeTCA elle Be He3aBHCHMble MepeMeHHEIe. 

B 3aKmouenuve BbIpaxaro OnarogapHoctb C. JI. Co6OomeBy 3a Wenuple 


yKa3aHua. 
Tlocrynusto 
7 Wil 1957 


LIMTHPOBAHHAA JIMTEPATYPA 


1B.C,Pa6Geupxunk, A. DO POUAHNNOB, O6 ycTounBocTH pa3HOCTHBIX 
ypapHenul, M., 1956. 
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Jlonxagn Anxagemun nayrk CCCP 
1957. Tom 115, Ne 6 


PHJPOMEXAHHKA 


tO. JI. AKHMOB 


O HEYCTAHOBHBIUMXCA JBUKEHHAX HEC)KAMAEMOM SKU AKOCTH 4 
B Y3KHX OBJIACTAX 


(IIpedcmaeaeno axademukom M. A. Jlaspenmbesoim 30 IIT 1957) 


PaccMoTpuM MvJIOCKO-HapadesIbHOe HEYCTAHOBUBIUIeeCA NOTCH MaJIbHOe JBU- jf 
XKeHHe HeC2xKHMAaeMOl XKUAKOCTH CO CBOOOAHOM MOBEPXHOCTbIO B KaHaJie ii} 
¢ mocKuM ,HOM. BBeyem caepyrolulue O603HaueHUA: Z = xX + ly — Pusnueckad ig 
IIMOCKOCTb; @ — MOTeHUMasI CKOPOCTH; Po — WaBsICHHe Ha CBOOOAHOH MOBepXHO- 
CTH; @—YyCKopeHve CHJbI TA>KeCTH; M—BHeIHAT HOpMab; S— qumMHale 
nyru; Vp—poeKWNA CKOPOCTH Ha HOPMaJIb; f~)—WMOTHOCTb (cM. puc. 1). 
_ . Saqaya cBOqHTCAH K OTbICKaHHIO TapMOHMYeCKOH yHKUMH 9g B OONaCcTH, 
orpaHHyeHHol KpuBon y(x, t) H HOM, IPH CmeqyrouluxX PpaHH4HbIxX YCOBMAX: & 


: ae a iF I 
ar ae (2) +(3 i |-ey ) YCJIOBHe NOCTOAHCTBAa JaBueHHA, (1) |) 
Oy 1 do y= y (x, t) 
Oi ~ cos® On J YCJIOBHe HellpOTeKaHHa; (2) 
0 
aa 0 upu y =0 ycmopue Ha He KaHaua. (3) § 


Js pemenua sTol 3aqaud MpuMeHHM MeTOL, npusmoxenHEi M. A. Jlaz- | 
PeCHTbeBLIM JIA PeWICHHA 3aau, CBASAHHbIX C YCTAHOBHBINMMUCH TeYeHHAMHE | 
HeECKMMaeMOH XKHAKOCTH B Y3kHX OOaCTAX, OrpaHHYeHHbIX CBOOOAHOM NoOBepx- fh 
HOCTbIO. 


Puce. 4 


IIpeqmonoxuM, YTO OOMACTh TeyeHHA YOBeTBOpAeT yCOBHAM 
. | oy : 0? 2 
kh<y (x, )<ch, |e | < hy hl: g < kh" 


Ox? 
IIpH OMHOM H TOM Ke 3HayeHHH Bpemenn ¢, rye h =h(t)— manasa BemmunHa; | 
R, ky, Ro, Rs M C —KOHCTAaHTHI, KOTOPble MOryT 3aBHceTb OT Bpemeus f. 
Torga B KaK{biii (PHKCHPOBAaHHbI MOMCHT BPeMeHH MbI HAXOAUMCA B YyCuO- | 
BUAX IpHMeHHMocTH dopmysbr M. A. JlaspenTbeBa, atone’ npu6auKeHHoe) 
KOH(OPMHOe OTOOpaxkenHe OOaCTH TeYeHHs Ha OeCKOHeYHYIO Nosocy mHMpHHOL A hh 
(tiockocTb ¢). [Ipu stom Mo_ysb rpaHH4yHoli mpousBo_HOn paBeH | 


x 
Oz 


. O°y 
<hehy | ae 


nA h 
ymy (x,t) ° y (x, f) 
t=const 


4 2 5 
ity SER: [RI< An 


rye A 3aBHcHT TobKO oT KoHcTaHT R, ky, fea, en Oe 


B mockocrn €=§+4in o6acTb TeyeHHA 3aHuMaerT momocy O< <A. 
PaccmotpuM nosocy —h<x4<A. Ilycrb Ha ee rpanuyax 


9 (5 + ih) = 9 (§ — ih); 
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torga cpopMyvia Ilpapua saqaun J[upuxue qua nonochl —h <<< A uMeert Bug 


4 se 
g=Rez, | —22 ai, me 9) =o +in): 
oo ch = (6 — 6) 


ycOBHe Ha [He aBTOMATHYeCKH BbIMOHeHO: Op /On = 09/07 =0. 
) do | a x 
dakiKkak Vy, = a os on 5, | Ha NOBepxHocryH, TO,YTOObI HaHTH V,z, HYKHO 


BBIVHCIUTh Oo /O¢. lua sToro mpeycTaBuM 


3 : -3 nO A (ok 
e(ét ih) =m + E—b) (SE), ta Eb) ( - ae +... mpu ¢ = const. 


- 


_ JIA BEIMMCJICHHA MPOWSBOHOM %) HeCYLeCTBeHHO, TAK KaK OHO laeT 
MOCTOAHHOe 3HayVeHHe TOTeHUMaya Bo BceH o6macTH. TIlogcTraBum pa31o0xe- 
Hue © B uHTerpan IBapua. IIpu stom MbI He OyJeM NHCaTb % H WICHbI C 
HeYeTHBIMH cTeneHsamH (€—£))*""!, rak Kak nocmeqHHe JaloT HeyeTHEIe (pyHK- 
UHH MO HHTerpasIOM, H MOSTOMY HHTerpad OT — co JO + oo OT STHX Wie- 
HOB paBeH HyuJlo: 


[o.9] 


, 4 02" 
+9 Dd) Eb) (2n)! g¢20 
o=Reg \ = (ess 
e 65 ch = (8 — & — in) 
TT pi 2m T ee 
a 2, \2n pen 07" ou = (6 a) Cera Eo) 
= > (<) m(2n)! ge2n Re | hin Gee ix 2 
n=l ss — oo Cc lag &— isa] 
a, an wT si¢ 
: Laie a oad Se ea aiees 
on a ay winnie h |» 
—e on | Bewite) 8, | 
rye Bsn— uncuia Bepuywin. 
Torya 
SRN T gr OP etn gnyifePe beep eIeN to. Nee 
Fl at ag Boel | ae |, = ef tO 
Orcioya 
dp ie Of ean h (1 as 4 y 54) 020 4 O (h'k) = 
Oa BOn-\0z\4 ie x ORE) Oe 
he 1 h? dy Oo lo 
~— F442 Bes +01 


Kpome Toro 


eye 850-2 


® Joos of = (1 45-2 BY EV + 0 (ate. 
ax) ~ ee OS Ox oF | ge (C05 8] = ae | +55 ae) ae) TO 


Tak Kak (32) ~ (Sey ~ a, TO 3THM WieHOM B yculoBHu (1) mpeHedpe- 
Y \ on 


| Kem. TloycraBiad MpOHusBO,HbIe © B YCJIOBHA (1) ui (2), TonyuuM ypaBHeHHA 
| OTHOCUTebHO Heu3BecTHEIX dynKunl y(é, t) wu o(s, t): 


ae 1h, , 2 We dy\ (Oe)? _. flay 

ee ara aa ge) (ge) — ou + OH) (4) 
Oy h? 1 h? d’y\ Pe O hn? : 
Geo ag! Hanged or, foe 


3 JAH, vr. 145, Ne 6 


Mp HallvcaH ypaBHeHua B MaocKocTH (5, ¢), TeNepb HaMHUIeM HX B TIO 
cxocTH (x,t). a 9Toro 3aMeTHM, 4UTO 


X= [1-3 (B) HA! — a9 aaa #9. 


SameHHM Tellepb B HalmMx ypaBHeHuAx Bce wienbl 0*/O5" Ha O* /Ox*, 
oTOpacbinad Mavible BBICWIMX MopsyKoB. Ilocne 3aMeHbI NOJYYHM B TOM XK€ 
npHC JIM KeHHH 


6) OOS 0. 0z 
ae OS) ae 2 = cos 615 


(lo) Co \? A 

af = Ela) e+ OU) 
oy ( 1, (02y\. 07> 0 09m te Cee "la 
Fee oy mt) a Oe an (eS Oe Os + O(h"). 


B mpakTHKe MOryT BCTpeTHTbCA Cuyyav, Kora OOaCTb TeYeHHA © — Cpu- ff 
3HUeCKa TvIOCKOCTb — He ABJIAeTCA Y3KOH MOIOCOH, HO H3BECTHO KOHOpM- ff 
Hoe OTOOpaxeHHe y3KOH MOMOCkI MVIOCKOCTH Z Ha OOaCTb TeYeHHA NVIOCKO- @ 
cTH w: @ = f(z). Torga, ecau S,, — qua [yr B PU3HYeECKON NOCKOCTH, TO | 

a Re alaa 9? 4 0 (h3), 
OS sigue OS,0S smal 1 @ineos 


Ec He YYHTbIBATh CHJIbl TADKeCTH (€€ MO2KHO yuecTb), TO ypaBHeHHA 
IIpHMyT BUY 
2 Oo \2 

Psy ha 


0p 1 4 
eat Cane 


Ojo pe 1 O2y \ Ao dy 0p 1 _., d8y dg 
na lyU-s9 Boe ox 39 Ox aa 


MuterpHpoBaHne HeJIMHeMHbIX CHCTeM yYpaBHeHHH B YaCTHbIX MpOHSBOXHBIX 
(4), (6), 10-BAquMOMy, MpeACcTaBAeT 3HadHTeIbHbIe TpyqHocTH. Ilosromy mpex- 
le BCeroO HHTepeCcHbl ClyYaH, KOra 9Ta CHCTeMa B YaCTHBIX MPOH3BOAHBIX Mepe- 
XOJHT B OObIKHOBeHHbIC ypaBHeHHA — 9TO HCCIeEAOBaHHble CyyaH YCTaHOBUB- 
IWHXCA TEYEHHH B Y3KHX OOMACTAX HW CJIYYaH ABTOMOJIEJIbHBIX MOCTAHOBOK. 

IIpousmmocrpupyeM CKa3aHHoe Ha MpuMepe aBTOMOJeNbHOM 3amaun. Pac- 
CMOTPHM B (H3HYeCKOH MIOCKOCTH © TOHKHH KJIMH H3 2%XHAKOCTH, HasleTalouluit 
co ckopocrbio V Ha aOcosOTHO TBepAbIM KJIMH, NJIOCKOCTb CHMMeTPHH KOTOpOrO 
B IIOCKOCTH © H300paxKaeTCA OTPHWaTeIbHOH YaCTbIO JeHCTBHTeIbHOH OCH. 
IInockocTH CHMMeTPHH 2%KHAKOFO KJIMHa IPH 3TOM COOTBETCTBYeT MOMOXKUTEMb- 
Had YaCTb JeHCTBUTeJIbHOH OCH. Salaya ABIAeTCA ABTOMOJeNbHOU, TaK Kak 
XapaKTepH3yeTCA TOJbKO JBYMA pa3MepHbIMH BeHYHHaMH V uo. 

CunTad MIOCKOCTh CHMMe€TPHH %KHJKOFO KJIMHa HOM, Cyleaem npeobpa- 
30BaHHe Ha WJIOCKOCTh Z: 2= alk; f(z) = 28; R= 1—B/n, rye B—yron 
MexKly WleKOH TBepforo KJHHA HM OTPHUaTeIbHOH YacTbIO JelcTBHTeAbHOL 
ocu. Pasmepnoctb [|@|] = L— qumua, Torga [|2|] = [x] = [y] = [Jw ple] = Lu, 

YpaBHeHuA JBMX%KeHUA JIA STOFO UpUMepa sanHIWeM B HaHOomee MpocTot 
(PopMe, OCTaBMB TOJbKO TVlaBHble WieHbl. OveBHAHO, YTO IIPHBOAMMOCTb ypaB- 
HeHHH B YaCTHBIX MpOHSBOAHBIX (6) K OOBIKHOBeCHHBIM B Cayyae aBTOMOJemb- 
HOCTH H€ 3aBHCHT OT TOrO, CKOJIbKO WICHOB B ypaBHeHHsx (6) MBI COXpaHHM: 


(6) 


Op iz ({\4 le lBe™ (ae ey 2 hele PAT, ate) oe ven ' 
al 2 BB (3) = B lY sets all (6) 


Ilepelijem B 9THX ypaBHeHHAXx K Oespa3sMepHbIM TMepemMeHHbIM HO cbop- 
My.1aM 
ha xVo its. pa ViLO(x), y= Vi yy, 
IzZJ=VPLY2=Vy Vie + 20), 
rye V = CV; V)— Koucranta Pa3sMepHOCTH CKOpocTH. 
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Tlosy4uM culeqyioulyio cucremy o6bIKHOBeHHBIX ypaBHenun: 
1 


pz2k—2 


spes |\P es YY Pepe Dao 
Judpepeniupysa neppoe ypapuenve no h Hu ucKmOUAg 3aTeM 43 O60HnXx 


ypaBHeHuh ©”, nowyyum BMecTo Broporo ypaBHenna 


Oe ey 


—k 
BOP Y2)I* 4 (4 — &) (02 + V2)7*—-1Q (OP 
4 4 2 2\1—R @y 1, : 24 2 Q—1yqyno 
—4| 5, 08+ YH or — Sal + 4 — & 08+ YY 
Paspemlaad meppoe ypaBHeHue cucrembl (6) orHocuTembHo ©’, NOY uum 
ypaBHenne 
2 ca Delis 1—k oe 2 1 —k 
ee Yai Eos v9) ® _ p> V2 — 202+ ¥2!-* pay) 
(a2 + y2)b— (a2 + y2)i-* 
HauaJIbHbIMH JaHHbIMH Jit ypaBHenuit (7) u (8) aBasiotcs YCIOBHA Ha 
OecKOHEYHOCTH 


‘Sa (7) 


1—k 


—V=CVo=(s525),. =| : gine | 2 Vo (2 4 ¥2) 2! op A= 00, 


iii. €. 
k-1 


(PD) =-CROA EY?) 2. 
Btopoe ycoBue 

oy 
d0kew 
~B maocKkoctTu z 3TO ycNOBHe 3anHleTcA B Buje 
oy 
Ox. 
Herpyyuo yOequTbex, uTO ypaBHenna (7), (8) omycKaloT HyxHy1o acuMn- 
ToTHKy mph O<k<%/,. Tpupvabubim pellenvemM ypaBHenua (7) aABsaeTcA 
| Y =0. CuegopatesbHo, ecu MbI NoTpeOyem, uTo6p! y(A,) = 0, TO A, MoxeT 
ObITb TOJbKO OCOS6OM TOUKOH ypaBHeHua (7). Tako TouKol 6yzer TouKa, 


Tye (2 + Y2)'* O’ — kK =0 uv Y=Q. Us (7) uw (8) nonyunm, uro npx 
! x 


=tge% pH woo. 


, 1 
Foetal Sree ee 


Heer Sten 

lex e< */,, — (za) <(A} MM mManbix Y uncauTerb (8) OOpamlaetca B HYJIb 
|TOMbKO B ocobdoH Toke Ay, 

KOTOpad SABJIAeTCH 310M. Ya) 
|TlomyuumM KauecTBeHHy!0 Kap- 

|THHY MOBeyeHHA HMHTerpasb- 


| HBIX KPHBbIX, NOKa3aHHyIO Ha 4. \GE 

| puc. 2. - a) | 
Kaxyaa HHTer paJibHaA “y AD rae 
| KpuBas jlaer bopmy cEoOo,HoH 

MOBePXHOCTH B MIOCKOCTH Z, a Pye 2 


|TaK KaK HaM H3BeCTHO KOH- 5 f 
(opMHoe COOTHOIMeHHe MeK]Y IWIOCKOCTAMH @ H 2, TO Mbl MO?KEM HauTH 


Popmy cBoOo,HOH NOBepXxHOCTH B (pH3HUeCKOH NIOCKOCTH. 


| B sakmiouenne OTMeTHM, uTO TocKombKy dopmyya M. A. Jlappexnrbesa, 
| KOTOPO!i MbI MOJIb3OBaIMCb, JOMYCKaeT yTOUHeHHe, TO JOMYCKaloT yTOUHeHHA 
|H ypapHenus (4) u (5). Kpome Toro HX MOXKHO OOOOMHTh Ha TeYeHHA C 


| KPHBOJMHeMHbIM HOM. 7 
| MockosckHii rocyapcTBeHHbIM YHHBeEpCcuTeT Ilocrynuso 
um. M. B. JlomoHocoBa . 28 Ill 1957 


LUATHPOBAHHAA JIMTEPATYPA 
p, Kondopmubie oTobpaxenua, 1946. °* M. A. JlaBper- 
“ ae ie Bacaenue ele, (byHKWHH KOMMIeKCHOrO MepeMeHHoro, 1951. 


B 
in. Ceo, Merombl momo6us HW pasMepHOCTH B Me€XaHHKe, M., 1954. 
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Jloxaagmn Axagemuu nayx CCCP , i) 
1957. Tom 115, Ne 6 | ih 


ACTPOHOMHA 


E. Il. ®EOPOB 


O CHJIAX B3AHMMOJEMCTBUSA AAPA H OBOJIOUKH 3SEMJIN, 
BOSHMKAIOUWMX BCJIEACTBHE HYTALMH 


(IIpedcmaeaeno axademuxom B. I. Pecenxosoim 2 IV 1957) 


Ip paccmorpesun BpalllareibHoro JBwKeHHA OOOMOUKH SeMJIH Hy2KHO ff 
Y4HTHIBATb Kak jleficrBHe BHEWWHHX BOSMYIMalollMx Cu MpuTaxeHua JIyHbI ui 
Conulla, Tak W CH B3aMMONelcTBUA MexkKLy O6o0UKOK Hu Apo. IlycTb MOMeHTHI 
9THX CHI paBHbl, CooTBeTCTBeHHO, L, u N. Torga 


GLA, (1) 


re G, — KHHeTHYeCKHH MOMeHT OG6oN0UKH. OGo3HaunM Yepes G KHHeETHUeCKHH F 
Moment BCeli Semiu. IpousBoqHas G no BpeMeHH H300paxkaeTCA, KAK H3BECTHO, 
BeKTOPOM, JlexKalllMM B MylOcKocTH 9KBaTopa. IlocrpouM B STO MMOCKOCTH KO- 
OpAMHATHble OCH C HauvaJIOM B WeHTpe Semin; ocb OX HalpaBHM B TOUKY BeCeH- 
HerO PaBHOJeHCTBHA HEKOTOPOH HadaIbHOH 9m0xH. Torjla Oyem uMerTb: 


G = g(sin §0-+ i6). (2) 
Siecb 2—MOyib BekTopa G; 4 — HaKNOHHOCTb 9SKJIHNTHKH K SKBAaTOPY; 
Lb = f(t), 66, = /’( — mpeueccna uw HyTalluaA B JoNroTe WH HaKJOHHOCTH. 


Myukunn f(t) u f(t) mpezcTraBsatoT COOO!0 CYMMbI BeKOBbIX HW MepvowquuecKux 
yieHoB. KosdcpHUHeHTbl STHX YWICHOB ObIJIH BbIYHCJICHbI Ha OCHOBe TeOPHH Bpa- 
UleHHA aGCOJIOTHO TBepoH Semsu, HO OHH HE MeHAIOTCA HU MPH JOObIX HHbIX 
JOMYCTHMbIX MIPeMMOMORKeHHAX O €€ MeXAHHYeCKHX CBOHCTBax. B yacrnocru, 


AMA YIaBHOTO H NOJIYMeCCHYHOrO YWICHOB HYTalWHH Mbl HMeeM CJleqyrollwe Teope- 
THYUeCKHE BbIPaKeHHA: 


sin 6) = — 6”,869 sin 22 — 0”,0812sin 2¢, (3) 
0 — 6) = + 9,220 cos 22 + 0”,0834 cos 2°, 


rye $Y — Jourora BOCXoAs#Mero y3la JIYHHOH OpOuTbI MC — cpeqHAA Jonrora 
Jlynpt. Ilo nousTHbim cooOpaxKeHHAM MBI MOJIb3yeMcCH 3eCb TeM 3Ha4eHHeM 
MOCTOAHHOM HYTAaWMH ¥, KOTOPOe MONyYaercA TeOpeTHYeCKH Ha OCHOBaHHH U3Be- 
CTHOFO COOTHOLICHHA MexK Ly ITOH MOCTOAHHOH, MeXaHu4ecKUM CxKaTHeM Seman H 


HM OTHOWeHHeM » Maccpl JlyHbI Kk Macce Seman: vy = 231981;’8H ra . Mp npuasain 
i 


¥ = 9/220 mc STHM 3HaYeHHeM BHIMMCINAM Apyrue Kostpultuentsl, NpHyem 
y BrOPbIX WICHOB MpaBbIX 4YacTeH ypaBHeHul (3) B3AM UX C OONbIUMM UHCAOM 
3HaKOB, 4eM Y NePBbIX, MOCKOJIbKY M3 HaGOLeHu BbIpaxkeuue noyMeca4yHoro | 
qleHa HYTAalHu Nosyuaerca TOUHeE. 

Ecau Obl B3avMoelCcTBHA M@EXKTY ApomM u oOonouKol Seman He OpIO, T. e. | 
ecylM Obl MoMeHT N B ypaBHeHun (1) MoxKHO ObI0 MOMOXMKUTH PaBHbIM HYVIIO, TO, | 


KaK JI€rKO MOHATH, Did mpousBoqHOK G; MoO BpeMeHH MbI NOmydnAM Ob! BbIpa- ! 
»KeHHE ) 


G, = hg, (sin 9d + i6), | (4) 
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B KOTOPOM 8; — MOJyJIb BeKTOpa Gs u h — oruolllenue MexaHuuecKOrO CKaTHA 
oOoJIOUKH K MexaHuuecKOMy cxKaTHIO BCeli Semau. Bulpaxenuem (4) MOxHO 3a- 
MeHHTb L, B ypaBHeHun (I). 

Tockoubky HaOmnofateb Bcerya cBA3aH C O6onOUKOL Sem, 13 aCTPOHO- 
MHUYCCKUX HaOMOLeHHH MbI MOXKeM NOJYYHTb MpaBble uacTH ypaBHeHUlt b, = 
=f,-(i), 0,—6, = f,’(t), omucbipalollux ByxKeHHe HMeHHO BekTopa Gs. 

NpeWeMMTh H3 HaOMOLeHUuN KosPPuMeHTH! BCeX WIeHOB HYTAaLMM He mpel- 
CTABJIACTCA BO3MOXKHBIM, HM Mbl OFPaHHYHIMCb TOMbKO TlaBHbIM WH MOulyMecsy- 
HIM WieHaMu. KosdulnexTb! raBHoro wieHa HYTALMM OblWIM MOyYeHbI HaMH 
M3 aHaN3a 135 THICAY HaOMOLeHHi Ha WupoTHbIX cranunax Kapsoopre, 
Muysycasa u tOxaiia c 1900 no 1934 r. ('); npn onpeqenenun KoadbunneHToB 
NOMYMeCAYHOTO YWieHa HYTALMH (*) MbI MpHHAJIM BO BHHMaHHe Take pesyubTa- 
tbl A. 1. Opsroza (*) 1 Moprana(‘), Tak uT0 oOtlee YnCO HAG MOLeHUT, Ha KOTOPbIX 


OCHOBaHbI 3HaYeHHA STUX KOS*uUNeHTOB, Aocrurio 232 rpicayu. Monyuennpie 
HaMH Pe3yJIbTaTbl MOXKHO MpeACTaBUTb Tak: 


sin 6), = — 6 853 sin QJ + 07008 cos (2 — 0°0866 sin2c + 0°0019 cos 2c, 
6, — 0 = +9°198 cos 2 — 0'001 sin Q + 0,0894 cos2¢ + 0,0019 sin2c. 


Mb MoxKeM Tellepb onpeyemuTb G, 43 HaOmogeHHii, ecm nmoycraBuM (5) 
B dopmyuly 


G. = g, (sin 6b, + i6,). (6) 


Ilockobky BekTtop N siexKHT B NOCKOCTH 9KBaTOpa, erO MOXKHO Mper- 
CTaBHTb B Bue X,+i1Y, U, uMea B BUY (1), 3anucaTb 


Xn+iY¥,=g,[sin 9 (>, —Ab) + i (6, — Aé)). (7) 


IIpeycTaBsiseT HHTepec CpaBHHTb 93TO BBbIpaxKeHHe C TEM, KOTOPOe Mb} 
MMeJH Obl MPH TOMHOHW CEA3H MeXKAY ALPOM HU OCOOUKOH, T. e. B cuTyuae, 
eculH Obl Apo Ebio TEepybiM. Moment cut, AeHCTBYIOWHX B9TOM CuTyyae CO 
CTOPOHBI Apa Ha OComouKy, oCosHayHM Xp, -+ iYp. 

IIpH HeBO3MOXHOCTH JBHXKCHHA Apa OTHOCHTeJIbHO O6OI04KH MOMeHT Gs 
MpakTHyecKH KOJWIHHeapeH G. Orciojja culeAyeT. 4TO QvIA NOACTaHOBKH B (2) 


HyKHO Tellepb OpaTb TeopeTHyecKoe BbIpaxeHwe HyTaluu (3), HW Mb! M0- 
wryuaem: 


Xn iY, = g,(1—A) (sin db + 6). (8) 

Uro6pbl BLIYHCUTS A, MbI 3auMCTBOBaIN y By.wiena culeyylouve JaHuple (°): 
Ca An An 

e=—{— = 0,00260, | = all, (9) 


n 


rye Cy H A, —TsaBHble MOMeCHTbI HHEpUHH apa u A — dKBaTOPHaJIbHbIK 
MOMeHT HHepunu Bcei Semau. C 3THMM JaHHBIMH MbI Tomyyaem h = 1,027. 
Tlogcrapum (3) B ypaBHeHue (8) H pH 9TOM NpegcTaBuM §) u 2 B Bue 
Q=at, 2c = Bt, npayem «a = — 0,000146n, 8B =0,073n, rye n — yrsioBan 
cKOpocTb Bpailenun Seman u t—spema. Ilocne mpoctbix mpeoOpasopanult 
ia on ” iat ” —iat " +ipe ” —ipt 
Xn + iVn = ag, (0/217 et —0/032e~™) + Bg, (0,0023 eT — 00001 e°*"). 
(10) 
MomeuHT cuul, BOSHHKAaIOWHX BCJIeACTBHE TaBHOrO HYyTAaWMOHHOTO ABHKe- 
HHS, MOXKHO, CJIeOBaTeJIbHO, TIpeCTaBHTb B BHe€ CYMMbI J[ByX BeEKTOPOB: 


U,=0'217ag et, U,=—0,082ag.e° (11) 


Ilockompky & OTPHIaTeIbHO, NepBbIlt BeKTOP BpalllaeTcA B IpoOcTpaHcTBe To 
YaCOBOH CTpeiKe, BTOPOM — B MpOTHBOMOVIOXKHOM HallpaBJenHn. OTHOCHTeJIbHO 


1085 


camoii 3emnu 06a BeKTOpa BpalllaloTCA 10 YaCOBOH CTpeyIKe C YIVIOBbIMH CKO- 
pocTaMH —#-+-«% H —N—& COOTBETCTBEHHO. Z 

MomeHT, BO3HHKaIOWM BCvIeCTBHe NOJIYMeCHYHOM HYTAWMH, TAKE H3O- 
O6paxaeTca JBYMA BeKTOpaMH: 


V, = 070023 pg,et'", V, = —0;0001Bg, e~"* (12) 
Tlanee, logcrapnsaa (3) u (5) B ypaBHeHue (7), HMeeM: 
Xn + iVn = ag, (07236 et! — 0'035 e~™ + 0'004ieT™ — 0/004 ie) + 
+ Pg, (— 070010 e+ — 0/0024 e+ 0/0019 ie) = 
= (1,09 + 0,02) U, + (1,09 + 0, 13i) U, + (— 0,43 + 0,832) Vy + 24 V_. (13) 


SaTpyAHUTeIbHO WaTb OWCHKY TOUHOCTH MOMyYeHHOrO pesyAbTaTa, HO CJe- 
WyeT MOAYeEPKHYTb, YTO HAM MPHXOAHTCA UMeTb eso C TaKHMH MaJIbIMH BeJIN- 
YHHaMH, KOTOpPble eBa yJaBJIMBalOTCA IIpH aHasiM3e HaHOosee MpPOMOJMKUTEUIb- 
HbIX PAJOB aCTPOMeTPH4eCKHX HaGslOAeHu. Tem He MeHee, Ce YIOULHH BbIBOL, 
MMEIOWUMH WOKa TOJIbKO Kau¥eCTBeHHbIM XapaKTep, N0-BHJHMOMY, 3aCJIyYKUMBaeT 
WoBepua. 

BauaAHve MOBUxKHOCTH Apa OTHOCHTeIbHO O6ON0UKH Sem HMeeT CBOMMH 
CMIeICTBHAMH: 

1. YBenuyenue Moxy.ia Bektopa U,. 

2. Vi3meHenHe HalpaBsIeHuA BeKTOpa V, Ha OOpaTHoe. 

3. OrkmoHeHve BeKTOpOB V, H Vz B CTOPOHY, MpOTHBOMOJOKHY!O HalipaBse- 
HHIO BpallleHHA ITHX BEKTOPOB OTHOCHTeIbHO SemuIH. 

Pesynbtatb! 1 wv 2 npescTaBAIOTCA Ha MepBbIH B3rJIA B3aHMHO MpOTHBOpe- 
4YHBbIMH. OHaKO 3TO MPOTHBOPeUHe JerKO Pa3bACHHTb, eCJIM BOCMOJb3O0BaTbCA 
Teophel BpalllaTebHOTO JBHKeHUA SeMJIM C 2KUAKHM AAPOM, XOTA Obl B TOH ee 
HavOolee NpOcTOH (opMe, B KakOl 39Ta TeOpuA Obla pa3sBuTa NepBOHadasbHO 
®. Cayyzcxum (°), a mo3sx%xe A. Ilyanxape (*) wu u30%KeHa B KypCce rHApoOqMHaMu- 
KH I. Jlam6a (°). Jia BerancneHua MOMeHTa CH, WelicTBYIOULMX CO CTOPOHBbI 
afpa Ha OOOOUKY, BOSbMeM CyleLyIollve YpaBHeHuaA WBuxKeHusa ((§), erp. 916): 


Aw + Fe,—i(C — A) nw + jFno, = ket, (14) 
Fev Ageyy a3 1G cpt, (15) 
Sec Wes Dia bg; Op = Pant (Gni P, Y—NpoeKWHH yruoBOH CckOpocTH 


Bpallenusad Semin Ha JBC B3auMHO NepneHAUKYJAPHbIe OCH, Jle%Kall\He B MIOCKO- 
CTH 9KBaTOPa H HEM3MeCHHO CBASAHHbIe C OOOMOUKOM SEMI; Pn, Jn — MpoeK- 
IMM Ha Te Ke OCH YIIOBOM CKOPOCTH BpallleHuA Apa OTHOCHTEJIbHO O6OOUKU 
(3MeCb BpallleHHeM Mbl Ha3bIBaeM «3JIMNTHYeCKOe BpallleHHe» B TOM CMBICJIe, 
KoTOpbIli mpufaBas sTOMy TepMuny H. E. )Kyxoscknii (*)); F — Bemuunua, 
HMeIOWLaA Pa3MepHOCTb MOMeHTa HHepIHH HB paCMaTPpHBaeMOM CuLy¥ae paBHaa 


AnV 1—2? « 


livery EE Ypasnenne (14) MoxHO mpeo6pasopaTb K BUY 


Ages — i (Cy — Ag) no = (1 = 7) he + Xn HIV 


rye Cs, As —YuaBHble MOMeHTE! MHepuH oOonouKH. Tipu atom nomyyaercs 
Xa biYn = (X HY) = Ao — Fog ed (Cr== Anna = ena pemeer el! 
IIpu oTcyTcTBuM OTHOCHTeNbHOrO JBHXKCHHA Apa @, =0, u 


Xati¥n=1(X LiY)— Ano + i(C,— Ay) no. (17) 
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Pewee ypapnennii (14) u (15) 


oA Ay o a. GC. n > F 
Se iot = oO 5 + 
@ A (5) ikei® ; On, = Ais) ikeie, (18) 
rye 


Vi 4s=C An Fo 
EES Fo * Pele, : (?) 


Tloce NoAcTaHOBKu 93THX SHaveHHit @ HW w,_ B ypaBHenua (16) H (17) u 
HEKOTOPHIX IpeoOpas0Banult Haxo,UuM 


Anon 1 , 1 RS 
re oe ee 
S == 7A (2) — (Ane Can) [Ano —(Cn— A;) 0) (20) 


UY, NONCTABIAAH AACJICHHbI€e SHAUCHHA, NOJTyYaaeM 


TlowyMecauHbli uwieH 


[aapuplt aie nytanun (Bextop U;) uyrauuu (Bextop V;) 
A 1 


o=—n+a=(— 1 —0,000146) n —n+ 6 =(—1 + 0,073) n 
A (s) = — 0,00028n2C2 — 0,00695n2C2 
S = +.0,00001n2C2 + 0,00026n2C2 
xn = — 1400 —4h 
1+x(o +n)=+ 1,20 —2,21 


Msi BHM, YTO BAMARHMe NOABMxKHOCTH Apa Semnu omKHO, AelicrBu- 
TeNbHO, MPHBOAMTb K YBeJIMYUeHHIO MO/lyIA BekTOpa U, MW H3MeHeHHIO Ha- 
{IpaBJleHHA BeKTOopa V, Ha NpoTHBONOMO*KHOe. EctecTBeHHO MpeANOOKUTb, YTO 
OTKJIOHEHHE BeKTOpOB V, Hu V, B CTOpOHY CYyTOUHOFO BpallieHuA Semin, OOb- 
ACHACTCA BJIMAHHeEM TPeCHHA Ha rpanulle Apa. 

KoumuecTBeHHOro Cormacu BbIBOAOB TeEOpHH C LaHHbIMH HaSnOleHui OrKH- 
WaTb ObllO, KOHEYHO, Heb3A, XOTA Obl HOTOMY, YTO MOJeb SemH, HCMOb30- 
BaHHadA Mp MOCTPpOCHHH TeOpHH, ABIAeTCA NMpefebHO YMPCULeEHHOHM: B Hel 
He YUHTbIBaIOTCA, B UaCTHOCTH, ynpyrve AetbopMauvH OOONOYKH HM BASKOCTb 
ajipa. Kpome Toro, BHAHHe spa Ha JBYKeHHe OOONOYKU, BEPpOATHO, He Orpa- 
HHYMBaeTCA MleHCTBHeEM MeXA@HHYeCCKHX CHI, BOSHHKAIOWMX Ha UX PpaHulle; 
OObLIYIO POJIb MOryT UrpaTb HM HHOrO pola CHJIbl, HaNpHMep MarHUTHble. 

ina Manbuetwiero YTOUHeCHHA MOJYYeHHIX Pe3yJIbTATOB HY2KHO NMpoaHa- 
JIM3HPOBaTb HOBbIe JaHHble HaOmOMeHuh. CyuecTBeHHbI War B 9TOM HanpaBse- 
HMM MOKHO OyJeTb CheaTb, Kora OyAyT onyOuKOBaHbI HaOMosenua Mexayy- 
HapoAHOH cnyxObl wupoTE c 1935 no 1954 r. 


| 


IlontapcKan rpaBuMeTpHueckan OOcepBaTopHA Tloctynusio 
Axkajemuu Hayx YCCP Veo orn 


UMTHPOBAHHAA JIMTEPATYPA 


i 


E. Tl. De gopos. Actp. unpKyap Biopo actp. coo6m. AH CCCP, Ne 164, 10 (1955). 


2 £. 11. ®enzopos, Actp. unpkyanp Biopo actp. coo6m. AH CCCP, NN 148, 12 (1954). 
3 A.9.Op sos, Actp. uupkyasap Biopo actp. cooout. AH CCCP, Ne 126, 19 (1952). *H. R- 
Morgan, Astr. J., 57, 232 (1952). 5& K. Bullen, Monthly Not. R.A. S. Geophys. 
Suppl., 8, 5 (1936). © F.Sloudsky, Bull. Soc. Natur. de Moscou, N22 (1895). 
7H. Poincaré, Bull. Astr., 27, 321 (1910). ®T. Jiam6, Puspogunamuxa, 1949. 
9H. E. Ky xoscxkud, W36p. cou., 1, 31 (1948). 
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Loknagn Akagemuu nayr CCCP 
1957. Tom 115, Ne 6 


PHSHKA 


B. B. FY)KABHH uw H. TI. HBAHEHKO 


O ®YHKUHH MPOCTPAHCTBEHHOPO PACMPEXEJIEHHVA 4ACTHLEL 
B SJIEKTPOHHO- ®OTOHHOM JIHMBHE 


(inederepneds axademuxom JI. B. Cxobenbuoinoim 9 IV 1957) 


B paOote (*) Obl ipeymox*KeH cnoco6 pacueta tbyHkuMH yrsoBoro Hu Mpo- 
CTPaHCTBEHHOFO PaclipejeveHMsA 9JIeKTPOHOB B MAKCHMYMe KaCKaHOrO JIMBHA. 
B jaHHol pabore mpegmaraeTca MeTo, BbIUMCIeHHA OOsee WHpOKOrO Ksacca 
@yHKUHH MO HX H3BeCTHbIM MOMeHTaM. 

| Paccmotpum (byHkumio (r,s), 3aBHCAULyIo OT Mapametpa s (uv psqa 
Apyrux MapaMeTpos), ompeyeseHHylo Ha mpomexkytTKe 0<r< oo, mpuyem 
M3BeCTHO, YTO pH r—>O0 


laste =a AO r (1) 
nech o(r, s) =const-0; 0< s< 2 
r>0 


Momeutnl lo ¢ cbyHKunH @ (r,s), opeesmnemble Popmyuol 


r, (s) =| o¢, spre |) 8 s) r dr, (2) 


0 


_CuHTaeM H3BeCTHbIMH. JlerKo BHJeTb, 4TO 


rm, (8) = rats—t (3), (3) 


co co 
rye r™ (r) = \ o(r, s)r™ ak o(r, s)dr ecTb m-li MOMeHT (pyHKIHH (fF, S). 


0 0 
OtTMetTuM, UuTO BO BCeX TIpaKTHYeCKH HHTePeCcHbIxX CJyUaHxX He YyaeTcH - 


NOWYYHTh ABHOTO aHaJIMTHYeECKOFO BbIPaXKeHHA JIA MOMEHTOB £7 (Ss). OObIuHO 


yaeTCA MOJTYYHTb YHCJICHHbIe 3HAYeCHHA JIMWb HECKOJIbKUX Me€PBbIX MOMCHTOB 
_vickomou (byHKuuN pacnpeyenenua. Tlostomy ia BHIYHCIeHHA (yHKUHH ® (r, s) 
M10 MOMe€HTaM TIpaKTHY¥eCKH WeslecooOpasHee alMpOKCHMHPOBaTb ee HEKOTOPOH 
Apyrok cbyHkuHel, MepBble H€CKOJIbKO MOMeHTOB KOTOPOH COBMafaloT Cc TOU- 


HbIMH MOMe€HTaMH HCKOMOHM (yHKIUHH. 
AmmpokcumMupyem (yHKUHIO o(r,S) C MOMOL[bIO CYyMMbI TIOJIMHOMOB 


Rn (ar, 8): F 
o(r, 8) = e-*"® 3) an (s) Rn (ar, 8). (4) 


n=0 


flonunompl R,(%r, S) OpToroHaJIbHbI Ha MpomMexyTKe [0, co] c BeCoBOL 
(pyukuneh e-*°, Kosdxpunuents! a, (s) ompeyemumM 43 ycOBMA OpToroHasb- 
HOCTH TOJIMHOMOB (popMyvIon 


dns) = (¢ (r,s) Re (r,, 8) ir [Porat (ar, s) Ra (r, s)dr. (5) 


0 
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Kosqxpuiventb! @,(s) BbIparKaloTcd Yepe3 MOMeHTHI HCKOMOH PbyHKIUHH 
pacnpejenenua. EcrecrseHHo CuHTaTb, YTO N-H KOSPPHIHeHT ABIACTCA JIH- |) 
HeHHOM KOMOMHallveH MepBbIX fl OTJIMUHbIX OT HYJIA MOMECHTOB, MOSTOMY |, 


NOJIMHOM Rete, s) (yunTbIBad CooTHOMeHHe (3)) BbIpaxKaeTcA PopMyvoH 
n 
Ri (r,s) = Shien (8) eee, 
m=0 
Orcioqa serKo HanucaTh yCOBHA, OMpesenstoulMe MoOJMHOMBI R, (ar, s) 
HRY (rs): 
co 


0 mpH n’ <n, 
\ pst/kn—1 enork Rn (ar, s) dr= (6a) 
: const=£0 py n=: 
\ e-ur RP , (ar, s) Ro (es s) dr= on, nls (66) 
0 


3ylecb Sn, 7 — CHMBom Kpouekepa; &— HeKOTOpad MOCTOAHHAA, PaBHaw LWeJIO- 
My uncay. KosbpuuvenTn « H 8 OMpeyeuIAIOTCH H3 ACHMMTOTHYeCKOrO MOBe- 
eHua o(r, 8) npH r—oo. Ec nopegenve o(r, S) pH F—>co HeH3BeCTHO, 
TO & Hu B® ONpefeNAOTCA H3 YCJIOBMA PaBeHCTBa JBYX HaMBBICIUMX H3 HCHOJIb- 


3YeMbIX B (4) MOMeHTOB BeCOBOH QYyHKUMH, COOTBeETCTBYIONIMX MOMeCHTaM 
HCKOMOH (PyHKILUH, T. e. 


( ecertrhde | \ ema deri, (7) 4 
0 0 


Ormerum, uro npu B = 1, k = 1, s=2 ycnoBua (6) ompedenatoT MOMHOMEI, # 


coBnaylaioulve c nowHHOMamu Jlareppa. Ilono%xHB « paBHbIM MHHHMaJIbHOMY 7 


3HaYeCHHIO CYMMapHOro KoOsullMeHTa MOPOWLeEHHA CPOTOHOB syyx(E), MOMy4HM, 
YTO pa3yloxKeHHe (4) CopnafaeT C anMpOKCHMalHOHHOH CopMyvIoH, HCMOb30- | 
BaHHOH B paOoTax (*) Mp BbINHCJICHHH 3aBMCHMOCTH YMCA ICKTPOHOB u Co- 4 
TOHOB OT TVIYOHHbI UW 9HEPrHH B KaCKaHOM JIMBHE B JICrKHX HW TAKEJIbIX BeLLeCT- 
Bax. Ham npedcTaBseTcea, YTO MpeAOXKeHHbIM CnOco6 anmpokcuMallun PyHKuUUA 
110 HX H3BECTHbIM MOMeHTaM (CMOTpH ypaBHeHna (4), (5), (6) u (7)) MoxkerT ObITb 
c ycnexOM IIpHMeHeH Ip pellleHuu WHMpoKoro Kpyra 3anzay. B axHO pa6oTe 
Mbl IIPHMe€HHM STOT CnocoO AIA pacueTa (YHKWHH MpocTpaHcTBeHHOrO pacmpe- 
AeNeHHA YaCTHIL B QJIEKTPOHHO-OTOHHOM viMBHe. V3pectHo (cM., HalpHMep, 
(*)), uro byHKuna pacnpenenenna NV ,(E,, E, t, dt dr, natoulaa uncno 31eKTpo- 
HOB C SHeprvelH Oobuie E Ha ray6une ¢, ¢t + dt, ulylinx Ha paccToaHHH Ff, 
r-+dr of ocu*, B ANBHe, BbI3BaHHOM NepBHYHOH yacrulleli c aHepruelt Ep, 
mpH r—>0O nponopuuonasbua 

Np (Eo Et, )~ = (8) 
rye S—kKacKa]ubIM Napametp. 

Baejem . yHkunio. NV »(E,s7, S) = WV p (Enna ty 7) a ee ee) 
N,(Eo, E, t) —bynkuua, onncprBaioulad OfHOMepHoe pasBuTve smHMBHA (4), 
HerpyaHo nokasatb, aro NV ,(E, r, s) = NV ,(x%, s), trae X= Erj/Es, Bo 2 

Yuntbipand (8), mpeszcrasum N(x, s) B dopme 


N(x, 8) = F(x, 8). (9) } 


_ Ucnomsya dopmys (5), (4), (6), Oygem paccunTEIBaTb yuku | 
(x, s), Mpeqnomarad H38BeCTHBIMH MOMeHTH! yHKUHH N,(Epo, E, t, r). B pe- 


+ y 
3YJbTATE NOY UHM CHICA YIOUMe BbIPAKeHUA JIA MOMMHOMOB R (ax, s) H Ry(x, S): 3 


* OcbI0 JIMBHA MBI Ha3bIBaeM TIPAMY!IO, MpOAOJKaIOulylO HallpaBJIeHHe ABHKCHHA NepBuy- a 
HOW YaCTHIbI, BbISBABLUIeCH JMBeHb. | 
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Ro (ax, S) = ae aslB; Ry (ax, s) = as OSEAN [— Diy choo: (S) abla hax ini 10) 


(ax, S$) = iO alstale((D DT y—P1's) — (CoP 4—T'gI'y)atl tax -+-6,(s)a2!®—2(a.x)?], 
pre Pg = P(E") 5 99(s) Los 91(8) = Pols —Ti ss 9a(s)=La(U sl elas) — 
— 1, (02, —LP.0;) + Feil. —2.Ls); 
RE (en s)=e REC 8) = — Se 
RE (8) = sy (Pol P oleae a4 — ry (LADD eee 218x5 F548, (11) 
Hcnompsya copmysr (5), (10), (11), nomyyaem BpipaxeHHA JA Gy (s): 


a—2IBys—1 ao xsl; 


< T5a-2/8 ct 
ay (s) = 1; a,(s) = — = ile 
Tsl2 Ste Tol 4 eae Inalea > Tools —2/B +2 a 
an (s = CarGes ewe ct fee (12) 


Kosppuneuth « uv B ompefsenammch 43 ycnoBusa (7), Upuyem quia B no- 
JyuHJIM 3HayeHuaA ~ 0,5. B paoote (°) noka3aHo, yTO pH r—--~ cyHKuHA 
'N,(Eo, E, r, t)~e-2”* , nosiomy mpH uncHeHHBIX pacueTax MbI nonaramn 
2 =0,5, a « onpeyenanu no (7). Bemmunna NB (4) nomaranacb paBHot n/2, 
rye #—HOMep HaHBbIClWero MCNONb3yeMOro B pa3JIOKeHHH MOMEHTA. 

Cnoco6om, aHaJIOrH4YHbIM HCHO/b30BaHHOMy B paGotax (°), Hamu ObIVIN 
MOJIyueHbI PeKYPPeHTHbIe avJIreOpanyeckne COOTHOINeHHA JIA BbIMHCAeHHA 
f-X YIPJOBbIX H MpOCTpaHCTBeHHbIX MOMeHTOB (byHKUMH pacnpeyeneHua ya- 
-¢cTHW 6e3 yueTa HOHH3alMOHHbIX NoTepb. Ilo stam chopmysiaM OblIH mMosmyue- 
-Hbl UHCJICHHbIe 3HayeHHa r?, r*, r& CyHKIWH IpocTpaHcTBeHHOrO pacnpese- 
JIGHHA SJIEKTPOHOB B HHTepBasie 3HaYeHHM KacKafHoro TapaMerpa s oT 0,4 


Ta6Oauna 1 


x 0,4 0,6 0,8 4,4 HG) APD 1a 1,9 
0 472 4,04 Toe, (1521-102 11,388.10! 1436-100 14,21 102 9,87 
0, 0001 1,59 3,79 6,96 |1,16 es lay 17 9,58 
0,0002 A655 3,70 6,820 M14 es) 1,30 1,16 9,46 
0,0005 1,46 3,02 6,52 |1,10 fe O 1,26 4,43 9,23 
0,004 137 3,05 6,21 |1,06 29 4/22 1,09 8,98 
0,002 125 3,08 5,80 1,00 1,16 1,16 41,05 8,62 
0,005 4,06 2,64 5,08 |8,93 1,95 1,06 9,62 7,97 
0,04 8, 94540=2 |, . 2,24 4,36 |7,87 9,35 9,56 8,73 7,29 
0,015 17,941 1,98 3.89. 417,13 8,56 8,82 $12 6,81 
| 0,02 717 1,80 3,53 16,56 7,93 8,25 7,62 6,43 
| 0,04 5,42 1,32 2163" '15;,08 6,28 6,68 6, 28 5,36 
| 0,06 4,43 1,08 2,10 |4,16 5,24 5,67 5,44 4,67 
} 0,4 8,24 T8102) 4.482 13,04 3,93 LST 4,23 3.74 
| 0,15 2,36 5,39 1,04 |2,24 2,94 3,36 3,34 2,99 
0,2 1,79 4,09 7,87-10-1]1, 69 2,34 2,69 Dee 2A 
0,6 3,20.10-2/9, 26-10-2]1,55 3,81 -10-2/6 ,05-10-2|7, 65-10-2|8, 65-10-27/8,57-1071 
1,0 6,55-10-8/2,79 5,75-10-2|4 ,33 2,16 3,10 3,80 4,03 
1,5 1,88 8,18-10-3/1 ,94 4,59-10-217,71-10-2|1 , 22 1,56 1,84 
2,0 5, 08-10-42, 71 752-410-314 ,85 S21 5 ,39-10-2/7,76-10-219,44.10-2 
25 54 9,73-10-4|3,17 8, 29-10-3/1 41 2,5 3,95 oe 
3,0 5,12-10-5|3, 67 1,42 4,00 6, 80-10-31 , 27 2,10 2,90 
3,9 1,85 1,46 6,61-10-4)2 04 3,32 6, 5010sh dA 1.73 
4,0 7,19-10-®|5,81-10-5|3, 16 eee) 11> 3,40 6,44-10-3/1, 01 
5 3,03 pei) 1,54 6, 30-10-4/9, 23-10-4]1 ,84 3,65 6,14-10-8 
9,0 1,38 1,01 7,59-10-5|3,72 5,26 9,79-10-4|2 08 8.7% 
po 6 81-10-14, 42-10-6|3, 76 2,28 3,04 es 1,19 2,33 
6,0 3,59 2,08 1,86 Tees 1,92 2,87 6,74-10-4|4 45 
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no 2,0*, ucrloub30BaHHble HaMH pH pacueTax mo dopmyse (4). 
Tlomyuennple 3HaveHuA d)yHKUHH MNpccipaHCcTEeHHOTO = paciipeyesenua 


x2-sN , (x, s) ** npupeyensi B Ta6. 1, 3Hauenua NV, (x, 8) MOMyYeHbI C HCHONb- 
30BaHHeM Pr’, r4, r®. 

Pay m0 MoMeHtam (4) ompeyesmseT CYHKIUHIO, TOJIbKO MepBbIe HECKOJIbKO 
MOMCHTOB KOTOPOH CoBMagaloT C TOUHBIMH. BpicuiMe MOMEHTHI 9TOH PyHKUAH 
OyAYT OTMMUATbCA OT TOUHbIX. OfHakO, YUHTbIBAH, YTO aCHMITOTHYCCKOE 
nopeyenue (4) copmayjaeT C aCHMMTOTHYeCCKUM TlOBeeHHeM TOUHOH dyHKUAH 
IpH X—>0o, MOXKHO O*KUaTb, YTO BEICLINe MOMeHTHI (yHkUuH (4) He OyAyT 
3HAUMTeIbHO OTJMUATHCA OT TOUHBIX HU UTO PyHKUHA (4) OTMMYAeTCA OT TOUHOM 
He Ooylee, UCM Ha HCCKOJIbKO MPOMeHTOB, B IWHPOKOM J\Mala3soHe 3HayeHHH xX. 
Ucnom3ys Bbipaxenue N,(x, Ss), paccuHTaHHoe m0 3 4YeTHbIM MOMeHTAaM, 


MBI BbIUMCAMIA r8 nu 72? Ja s = 1. Okasaulocb, 4TO BbIUHCJICHHbIe 3Ha4eHHA 
r§ uv rf! B npeneax 10% coBmagatoT c TOUHDIMH. EcTecTBeHHO C¥HTAaTb, ITO 


3HaueHHA ¢” B OCHOBHOM OMpeJeJIAIOTCA HCKOTOPBIM KOHCUHbIM HHTepBaJIOM 
3HaueHHH x, 3aBHCauLuM oT n. IlosTomy, cpaBHHBan 3HaueHHaA N(x, s), NO- 
CTpOeHHble, Hampumep, mo 2 u 3 MepBbIM YCTHBIM MOMeHTAM (PyHKIUMH, MOXKHO 
ONpeseMTb TpaHHbl WpHMeHuUMOCTH TO x ammpokcumMauHH (4). MecmeqoBa- 
HHA WOKa3bIBalOT, YTO JaxKe MPH VCHOMb30BaHHH TOJIbKO TlepBbIX 2 MOMEHTOB, 
tbopmysia (4) no3sBomaeT paccuntaTb N,(x, s) BHHTepBasie s or~ 0,4 Jo ~2 
ux oT 0 fo ~6 c oumMO6Kol, He MpeBocxogamen 10%. 

B pa6ote (°) 10 MoMeHTaM OblIM nocTpoeHbt tbyHKuNH N,(x, s) quaA 
s = 0,6; 1; 1,5 cnoco6om rpaduyeckoro noq6opa mpousBombHOM yHKUHH, | 
M€pBble HeCKOJIbKO MOMeHTOB KOTOPOH CoBMaaloT Cc TOUHBIMH. IIpuH nocTpoeHHH | 
N p(X, S) aBTOPbI CYLECTBEHHO HCNOJIb30BaJIN Pe3yJIbTaTbI pacueta Mowuepom (8) | 
(PYHKUMH MpocTpaHcTBeHHOrO pacnpefesieHHA, TOUHOM IIpH MaJIbIx X as = 1. |} 
[IpopegenHoe B (1) cpaBHeHve dbyHKkuHhH N,(x, Ss), WomwyyeHHbIx B (°) H pac- 
CUHTAHHBIX HaluMM MeTOJOM TIpH s=1, noka3an0,.uTO B Mpefenax 10% 
(pyHKinH coBnayaorT. IlpH nocrpoenuu N,(x, s) aan s=0,6 u 1,5 asropp 
(°) mpeqmouaraH, YTO XapakTep nopeyeHna NV ,(x, s) mnpH x—>0 mao oTuaH- 
yaeTca oT nopeyenua N(x, Ss) ipH x—> Oupus = 1, u cunTauH, ¥ToO xapakTep 
ocoOeHHOCTH pH x-—>O JId JaHHOTO S He CKasbIBaeTCA Ha NOBeeHHH 
(yHKunH mpH x >0,2—0,4. 

Cpapuenve cbynkunMi NV,(x, s) npu s=0,6 u 1,5, BasatErx u3 (*) H pac- 
CUNTAHHbIX M0 (4), MOKasbIBaeT, UTO OHH CyUeCTBeHHO (IpHMepHoO B 2 pasa) 
oTiMyaloTcH Apyr or Apyra. IIpu stom dbyHkuwuH, mocTpoenHpie mo (4) Aaa 
s=0,6 u 1,5 B mpeqnonoxwennu, uto N,(x, s)~1/x, ropasqo ayumue 

x 


—0 
corlacyloTcA ¢ PYHKUMAMH, NMOJYYeHHbIMH B (°), 


ABTOpbI BbIparkaloT OsarojapHocth H. C. Crpyxuuoii 3a nomomb npH 
IIPOBeeHHH YHCJCHHbIX PAaCueTOB. 


MockoscKHit rocyapCcTBeHHbIt yHHBepCcuTeT Hocrynnsio 
um. M. B. Jlomonocosa 21Vi 1967 


UMTHPOBAHHAA JIMTEPATYPA 


1B. B. Ty xapun, HU. Il. WBanen ko, JAH, 113, N 3, (1957). ? HW. Tl. Usa 
H@H KO, )KOT®, 31, 86 (1956); TAH, 107, 819 (1956). *HW.A.Tomepaunuy x, K9STO, 
14, 1252 (1944); A. B. Mur jaa, )KOT®, 15, 313 (1945). 4C.3. Beneubxkuii, Jla- 
BHHHBI€ Mpoueccbl B KOCMHYeCKHX myyax, 1948. 5B. A. Chartress, H. Messem 
Proc. Phys. Soc., A 67, 158 (1954). ® L. Eyges, Phys. Rev., 82, 23 (1951); L. Ey ges, 
S. Fernbach, Phys. Rev., 82, 288 (1951). 7 A. Borsellino, Nuovo Cim., 7, 323 
(1950). 8G. Moliere, Cosmic Radiation, N. Y., 1946. ; 


2 Jee ema es 
OrmeTum, ¥TO paccuWTaHHble Hamu 3Hayenua 62, Or u r? aaa s OT 1,4 no 1,9 Ha He- 
CKOBKO NPOMCHTOB OTIH4AIOTCA OT 3HaYeHHH, NOMyYeHHBIX Bopcesnyo (7). 
foo} 


** DynKknus N ,(X, 8) HOpMupopana cnefyiouuM o6pasom: \ N (x, s) xdx = 1. 


0 
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Loxuaye Akanemun nayx CCCP 
1957. Tom 115, N 6 


PH3SHKA 


A. Tl. KAHOB, H. B. BEPKOBHY, K. HW. EPMAKOBA, ©. [. JIEMEXHH, 
H. B. CKMPJIA u 3. C. XOXJIOBA 


O B3AHMOJEMCTBMM YACTHIL BbICOKOMH JHEPFHH C ATPAMU 
(ITpedcmaéneno akademuxom A. ®. Hcdde 4 1V 1957) 


B nactosillee BpeMA He CyLecTBYeT TeOpHu, KOTOPad Mora Obl YOBMeTBO- 
| pHTebHO ONMCaTb M€XaHH3M POXKeHHA ZeEMeHTAPHbIX YaCTHIL MPH HYKJIOH- 
| ATEPHbIX B3aMMOAeEMCTBUAX B OONacTH aHepru 10'4—10!3 9p. Mostomy 6oubulol 
' MHTepec MpecTaBAeT IKCNEPHMCHTAIbHOe HCCeOBAaHHe YKa3aHHbIX B3aHMO- 
| fleictpu. Hyxke onncpipaiorca mpeyBapuTembuble pesybTaTbl aHalv3a CeMH 
—cTpyl c OTHOCHTEJIbHO OOJIbINMM U4HCJIOM JIMBHEBbIX YacTH, OOpasoBaBllUxca 
IipH B8aHMOJeHCTBHH HYKJIOHOB C ApaMH SMYVIbCHH. 

B pe3yuibTaTe mpocmorpa uacrTu 
cronku 9MybcHh Mandopy G-5, 


oOyueHHOH B TeyeHHe 7 4ac. Ha Ta6nuna 1 
BbICOTe OKOIO 30 KM, HaMH ObIIM XapaxTepucruku paculenennii * 
oToOpaHbl CTpyH, BbISBaHHble Hel- 

TpaJIbHBIMH MH 3aPA2KCHHbIMH YWac- s et 

tuuamu. Ilpu anamnu3e asTux ciy- 3 Fy i id = : 
yaeB ObWIM MomyyeHbl HaHOomee 3] < | & Sige ie & 
HOCTOBepHbIe aHHbI€ TOJIbKO O 

qucle JIMBHeBbIX YaCTHIL H UX 

yrOBOM pacnpefenenuw. Yrup 1 28 8 0 1,9-10-2 | 14} 760} 14 
MEKLY HalpaBleHveM [BWKeHHA $ ne ‘e = eane 1. ore ' 
NepBHYHOH YacTuubl HW CmeqaMH 4 | 46 | 16 | <2 | 0,13 %| 10001 2 
BTOPHUHbIX UYaCTHIL M3MepAJIMCb 5 | 52 | 37 | <2 | 0,23 31 3201 2 
Ha MukKpockone MBV-8 xkoopgu- 6 | 46 9 0 | 0,20 Slr 130n be 
HaTHbIM Metoyom (1). Xapaxtepu- 7 | 17 | 27 | <2 | 0,105 J 17} 400] 3 


CTHKH 9TMX paciiieneHHH mpet- ————— 
CTaBJICHbI B Tabu. |. * O6Oo3HaueHHA: nN, —U4HCIO CeAOB JIMBHE- 
Jlana Toro YTo6bI NOYYHTS Ha- — BEIX YacTHH, N; — 4MCIO YepHbIX HW CepbIx Ce LOB; 
riaHoe mpemcraBlenve 06 yruio- 2 neps — MP2ANOvlaraeMblit 3apaq TepBHYHOH = 4ya- 
BOM pacmpeeyieHHH JIMBHeBbIX  CTHILbI; 0,), — yroul, B KOTOPOM COfepxATCA MOJ10- 
yacTHIL B CTpye B ma6opaTopHoH BHHa CJI€¢ OB JIMBHEBbIX YaACTHL; p — youl HakKJIOHAa 
MbI wpen- CC “#BHa K MaocKkocTH NIpOABJICHHOH 3MYJIbCHH; 
RCleMe) KOOPAMHAT, pee {— paccrosHve OT Hatasa MMBHA MO TOUKH, rfe 
CcTaBMJIN rpaduyecku 3aBHCHMOCTb BeJUCb H3MepeHHa. 
4.8 
wy !N(6)d6 or 6 (B panuanax). IIpu 
0 
9TOM BCe CTPYH pasfemuNcb Ha Tpu THNMa. Crpyu I Tuna, koTOpble XapakTepu- 


3YIOTCA HaJIMUHeM Y3KOrO KOHYCa, HMelOT CHMMETPHYHOe MHTerpabHoe pacmpe- 
menenue (cm. puc. 1). Ko II runy (cm. puc. 2) orHocatea crpyu c ropa3qo OOub- 
WIMM KOHYCOM HM OOJIBIIMM YHCJIOM 3apsxXKeHHbIX yacTHIL. Buyo, uro kaxKlaa 
KPMBax STOFO THMa pacnaaerca Ha [Be YaCTH; OHA H3 HUX MOMOOHAa KPHBEIM 
puc. 1, a Apyraa He OOmasaeT CBOHCTBOM CHMMeTPHH. Ha puc. 3 npescraBeHo 
yIuIOBOe pacnipesereHve JIMBHEBbIX YACTHIL WIA OHO CTPYH, Ha KOTOPOM CuM- 
MeTpuA He HaGsOfaeTcA ake B OOACTH MaJIbIX YIVIOB. 

Jlio6o0e TeopeTH4ecKOe pacCMOTPeHHe MeXaHU3Ma POXAMCHHA 3JIeEMCHTAPHbIX 
uacTuy, (7, ®) HCXOMMT H3 CHMMeTPHYHOPO passeTa pOMMBINMXCA YaCTUL B CHCTeMe 
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weHtpa Macc. Kax moka3aHo B paGore (*), Takoe pacnpefedeHve B CHCTEME ICHT- 
pa Macc JOs2KHO MOYYaTbeA, ECM MHTErpaJIbHOe YTJIOBOe panier B Jla- 
SopaTopHoli cucreme oOmafaeT CHMMeTpHel ompesemeHHorO Bua. tla KPHBOH 
B 3TOM Cy¥ae CYyIeCcTBYeT TOUKA, MO OTHOLMICHHIO K KOTOPOM BbIMOMHACTCA CO- 
oTHoweHne Inf; = —In6,_;. 


ae Hl 

eran 

U 

HE 
Si (anya 

al cual laaalalel 
[ 

manne 

at a eer h 
lo 
ar 


(21 i Es Bie eae 5 aes Ee 


a 


0 pacuau 


Puc. 1. Mnterpasmbyoe yrsiopoe pacipeyeeHve JIMBHEBbIX YaCTHIL B CIPyAx 
| Tuma (na6opaTopHad CHcTeMa KOOpAHHAT) 


B rpex cmyuaaX, KaK 3TO BAJHO u3 puc. 1, 97a CHMMeTpHxA HaOsOqaeTcA Ha 
onbire. TOUKa CHMMETPHH MpHMepHO COOTBETCTBYeT YIvIy, B KOTOPOM 3aksIoye- 
Ha TOJIOBHHa HaGONaeMbIX JIMBHEBbIX YaCTHY. TakHM OOpa30M, K 9THM CyYaadM 
MOXKHO IIPHMCHUTb OCHOBHBIe TOIOxKeHHA TeopuH DepMu — JlaHAay, BIYHCMHTS 
9HeEprHio MepBHUHOM YaCTHIbI OMeHHTb KOSs@PHUMeHT MHOXKECTBEHHOCTH H 

MNOCTPOUTb YrvloBoe pacnpesenenne 
Ta6auna 2 B CucTeMe WeHTpa macc. Bopryuc- 
Sueprus neppuyHow yacTnubl u Kosddunventsr JICHHbI€ SHAYeHHA SHeprHH mep- 


MHOXeCTBeHHOCTH Lua crpyH I u II TunoB BHUHbIX YaCTHIL H KOS@PHILMeHTOR -: F 
MHOXKECTBEHHOCTH (CM. Ta6. 2) 
Beat 20: lars XOPOMO CormacyloTca ¢ TeopeTnye- 
NeNo} Fna6 TO |, _ ay “N4A-0,49|cumm. actu] cou 3) 3 3 
rl eee oe aKenY »/S|cHun Sag7H| cymw.  CKHMH BbIBOaMH (3). 3a uckmoue 
a pes’ | HMeM crpyH 3 (puc. 4) yraoBoe 
pacnipeyeieHHe B CHCTeMe WenTpa 
MaCC OKa3aJ10Cb H3OTPONHBIM. OD 
{ |5,2-101 1,4 5,2-4022| 4,4 4 TOT 
9 | 1°8-4012 1'2 1,8-402| 472 pe3ybTaT pacxoquTca c¢ mpen- 
3 1426.1012 uk 1,6-1012} 2,4 cKa3aHHamMH TeopHH JlaHyay, Ho 
4 \4-100 7 rane a HaxXOMHTCH B CorlacHHc ApyruMu 
oa 108 5) 6 akcnepHMeHTaJIbHBIMH I 
6 | 4.1020 4 2.1012 | 2,9 P pai 


(5-*), 

Cremyroue TpH culyyat XapakTepH3y!oTCA IWHPOKHM KOHYCOM. Oneprua,® 
OleHeHHaA MO yrury 6),, OKa3bIBAeTCA MaJIOH HM He COrmacyeTca c Camo rpy6o 
OMeHKOH HW2KHEH PpaHHIlbl 9HEPrHH MO NOMHOMY UMCy YacTHu. Kosddunneur 
MHOXKECTBEHHOCTH OKa3blBaeTCA OombuIHM (Tab. 2). OkcMepHMeHTabHOe 3Ha- 
UeHHE MHOMKECTBCHHOCTH H@Ib3A CUMTATb 3aBbILCHHbIM, TaK KaK BKJIa]OM 9JIeKT- 
POHHO-NO3HTPOHHBIX Tap MOXKHO MpeHeOpeyb, MOCKOJIbKY PacCTOAHUA, Ha KOTO- 
PbIX MIPOH3BOHJINCb H3MepeHHA YIVIOB, 3HAUHTeJIbHO MeHbIUe palwalluoHHon 
eJHHUI{bI JVIMHbI B IMYJIbCHH. Kak ykKa3bIBaJIOCb BbIle, BCe TPH KPHBble pacma- 
WaroTcs Ha [Be YaCTH. OTO TOBOPHT O Govlee COXRKHOM XapakTepe yrsloBoro pac- 
MpeeIeHHA JIMBHEBbIX YaCTHIL pH HYKJIOH-AJepHbIX BSAMMOeCHCTBHAX M0 CpaB- 
HeHHIO C l1peCKa3biBaeMbIM TeopHel (*). [lo-BuyquMomy, Oosee IpaBHJIbHO KHHe- 
MaTHY€CKHM MeTOJOM MOXKHO OMeCHHTb SHEPrHIO NepBHYHOH YacTHIbl, ecu 
HCNOJIb3OBaTb TOJIbKO CHMMETPHUHbIe YaCTH MOJTYYCHHBIX KPHBbIX, TaK KaK H3 
TEOPETHYECKHX TpeACTaBIeHHH HW SKCMePHMEHTAMbHbIX NaHHbIX (8) BprreKaer, 
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4TO OCHOBHAA JOA IHEPrHH NepBHYHOH YaCTHIbl YHOCHTCA JIMBHEBbIMM YacTH- 
WaMH, HAYWWWMH B OYEHb Y3KOM KOHYce. OuHako, eCJIH HCNOb30BaTb TAKUM 
o6pa30M NO/yYeHHble 3HAYCHHA SHEPFHH MepBMYHbIX YACTHL, JIA OLeHKU KOR)- 
“Qulnenta MHOKeCTBeEHHOCTH, TO OKasblBaeTCA, UTO HX 3HAaNeHHA (Tabu. 2) He- 


g 7 
= 
2 a = 
el 
{L 


pLeleett TT 4 
wo? a——> +0 tpaduar 


aos 2. Vinterpanbuoe yraopoe pacnpefzenenne JIMBHEBbIX UaCTHU B CTpyAx 
I Tuna. Bigenenbl CuMMeTpHUHbIe yacTH pacnpepenenus BOONACTH MaJIbIX yrsOB 


CKOJIbKO OovIbIe OObINHO MpHHuMaembIX: k = 1,2--2,3. Sror d@axr u Habm0- 
AaeMoe yrviopoe pacipeyenenne B crpyax II Tuna MoxKHO HHTepMpeTUPOBaTb Kak 
yKa3aHHe Ha TO, 4TO IPH B3aMMOJeCHCTBUH JIMBHEBbIX YACTHIL C BeLLeECTBOM Apa 
MpOHCXONUT He TOJbKO HX pacceAHHe, HO M por AeHHe HOBbIX YaCTHL. OueBH AHO, 
4TO M€XaHH3M POXKTeCHHA B CTPyAX 9TOFO THMa COXKHee, YEM MCXAHH3M MHOKe- 
CTBEHHOTO poxKeHus. 


h 


t 
& 
& 
| 
a 
if 


Br Se Rae Es es Sa ee 
A 


ee 1 
a 6 
Bhi gs ae 
AA eT) hy 
kaa 
a HN 0 90 10° 0 0 10 


Puc. 3 Puc.¥4 


Puc. 3. Unterpanbuoe yroBoe pactipezeenve JIMBHEBBIX YACTHL B PacileMJIeHhu 7 (cM. Ta6ur. 1) 
| Puc. 4. Yrnopoe pacnpemeieHHe JMBHEBbIX YaCTHIL B CHCTeMe WeHTpa Macc ANA paculensenuit 
ih, D5 B (Gre wAOins 1) 


B nocmeqHem clyyae yruiopoe pacipeseenve JIMBHEBbIX YaCTHI, Ha Halll 
 B3rIA, KaxkeTca ee Gomee cox*KHbIM. IIpu uceseqoBaHHH CTpyH BUHO, TO 
JIMBHeBbIe UACTHUI PTpyNMUpyioTcA B Bue JBYX KoHycoB. HaOmogenne mof00- 
HOFO ABJCHHA Mp CTOMKHOBeHHH HYKJIOHA JaxKe C TH2KEbIM AAPOM B OOMACTH 

| sHepru mpumepHo 101% 95 u BbILe MpeycTaBAeTcA MasloBeposATHBIM. KuHema- 
THUECKHIi MeTOA OMpeNeeHHA 2HEPrH NepBUYHOH YaCTHUbI B STOM Cilyyae He- 
IpHMeHHM, HO rpy6o OHa MOXerT OBITb OlleHeHa, CCIM MPHHATb BO BHUMAaHHe 
ABeHHe CKATHA CTPY C BO3pacTaHHeM SHepruu MepBHyHOH YacruUpl. Ilo sromy 
IIpH3HaKY MOXKHO YCTaHOBHTb, UTO 2HEPrusA MepBHYHOM YaACTHIb! B ciyyae 7 
MeHbIIe, YeM B Cryuatx 1—3 (ra6u. 1). YunTbiBaa 9Heprulo NepBAYHOK YaCTHUET, 
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IIpHBeeHHOe YIvIOBOe pacmpeseeHHe HU HCO POMMBUIMXCA YaCTHL, MOXKHO 3a- 
KJNOUHTb, 4YTO TCOPHA MHOXKECTBEHHOFO POXKACHHA JJICMCHTAPHbIX YaCTHY He 
B COCTOAHHH OObACHHTD 9TOT cy4al. Ilo-BuqMMOMY B MOCeMHUX YeTbIpex CTPyAx 
YHCJIO JIMBHEBbIX YaCTHIL H XapakTep HX YrOBOrO paciipeeseHHA MOXHO ObIIO 
6bl OObACHHTb, CCIM MpeAMOOXUTh MHOMKECTBCHHO-MHOPOKpaTHbIM XapakTep 
Mpollecca poxkeHuaA uacTuy. ScHo, 4TO JabHelulee HAaKOMMeHHe IKCMeEPHMeH- 
TAJIbHbIX JAHHbIX JaCT BO3MO?KHOCTb NOJIYYHTb Oosee oNpesemeHHoe MmpelcraB- 
JIGHHe O Me€XaHH3Me POxXKeHHA DICMCHTAPHbIX YaCTHIL MPH HYKJIOH-AepHbIXx 
B3aMMOJleHCTBHAX B OOaCTH BbICOKHX 9HEprHi. 


Ilocrynuno 


PayueBbli HHcTHTyT uM. B. T. Xsonuna 
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Jloxaann AKkanzemun Hayrk CCCP 
1957. Tom 115, Ns 6 


PHSHKA 


P. JI. CTPATOHOBHY 


Ob OAHOM METOE BbIUHCJIEHH S| KBAHTOBbIX ®YHKUMA 
PACIIPEXEJIEHH A 


(I[pedcmaeaeno axademukom H. H. Boeoarboeum 10 IV 1957) 


CuctemaTuyeckue MeTOMbI BbIUMCIeHHA TepMOLUHAMMUeCKH paBHOBeCHbIX 
KBaHTOBbIX (PYHKUMH pacipeleseHuA, CCTECTBEHHO, JIOM2KHbI HCHOMb3OBaTb XO- 
pollo paspaOoTaHHble MpHeMbl HW NOHATHA KBaHTOBOH TeOPHU TOMA, MOCKObKY 
B OOOMX CyIyYaiX Mbl WMeeM JeO C KBaHTOBOM Teopue MHorux yacrun. B (°) 
MeTOJbI TEOPHH HOA MPHMeHeHbI K 3aflaye BHIYHMCeHHA CBOOORHOM sHepruH 
B3aMMOeHCTBYIOWUX YacTH. B Hacrosileli paGore OyyT BbIBeeHbI COOTHO- 
WIeHHA, KaCalollmeca PyHKIMH pacnpeseieHHa, B (PopMe, HaloMuHatolel pe- 
SYJIbTaTbl TeOpuu PYHKWAH pacmpocrpaHeHuA. 

OrpaHvuHMCaA MOJeIbIO OMHOKOMIOHEHTHOFO HepeATMBHCTCKOrO 603e-ra3a, 
XOTA, KOHEYHO, BO3MOXKHO OOOOUleHHe Ha Apyrue cayyau. Tamusmbronuay cu- 
CTeMbI BbIOHPaeM B BHIe 


‘ghee \[e" Ce) Tech (x) =e a 654) wy) (x’) O (x’ — x) y (x) o (x)| dx’ dx= 
=y'Ty + 5nOn. (1) 


CnpaBa IIpHBeyeHa cCOKpallleHHad (opMa s3allHcu, KOTOpOM MbI OyyeM NOJIb- 
30BaTbCA B abHelwem: n(x) = 0" (x) v(x); T = p?/2m=T,; D(x’ —x) = 
= 2(x—x’)—noTeHuval B3savmMojelicTBua; (x)—BTOpHYHO  KBaHTO- 
BaHHadA BOJIHOBad (PyHKUHA B TpeXMePpHOM MpOcTpaHcTBe, YOBMeTBOPAIOMLaA 
TlepeCTaHOBOUHbIM COOTHOMeHHAM 

[d, v] = 0, [y*, v"] = 0, [v, v"] =A) 


i ‘ 


(7. e. p(x) O* (x) — 9° (1) bX) =8(% — 4’). 


KpaHTosble (yHKUHM paciipeyenenua f, (x1, %y5..-5 Xr, Xr) CYTb MyHK- 
IMOHAJIbHbIe MPOW3BOAHbIe B TOUKe Vv=O OT MpoMsBo_amero PyHkuMonasa 
L fo] = CNexp | 9" (*') vx (4) dx’ dx y= Neve, (2) 


rye N —speyenubili BukoM CHMBOJI HOPMaJibHOrO MpOHsBe,eHHA. 
Dyukuwonan (2) ABAAeTCA KBAHTOBbIM odobmenHem (*) K JlaCCHYeCKOTO 
MpousBogamero dbyHKuuouasa (2,9). Or x, x’ B (2) MoxkHO HepelitH K daso- 
BbIM KOOPAMHaTaM x, p Hp WomoulH upecOpasopanua Buruepa. Ecau xe 
MOJOKUTb Vey = V,5(xX— x’), TO paccmoTpeHHe OyyeT orpaHuyeHo PyHkUNs- 
MM paciipefevleHua JIMUIb B KOH*MrypalNOHHOM MIpOcTpaHcTBe xX. 
IlombsyxAcb OlMepaTOpHbIM TO%KAeCCTBOM 


exp v*up = Nexpv’ (e* — 1)9, (3) 

CIpaBeJJIMBbIM TIpH YKa3aHHbIX BbIIMe KOMMYTAIMOHHEIX COOTHOUCHMAX ]lJIs 
v» wu %*, MoxHO mpeoOpasoBaTb (2) K BUAY 

L{[v] = Tr {Rexp [Y* In(v + 1) dy}. (4) 
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S3yecb In(v + 1) cueqyeT MOHHMaTb Kak omepaTop, ABJIAIOULMHCA aHaJIMTH- 
yeckoli (byHKuMei OT onepaTopa v. OnepaTop COCTOAHHA R B cayuae Tep- 
MORHHAMMYeCKOrO PaBHOBeCHA, COOTBETCTBYIOUero TeMIepaType RT = 1/ w 
paBHOMepHOM cpeHeH MpPOCTpaHCTBeHHOM MJIOTHOCTH YacTHI, Mo, HMceT BUY 


R=exp (AV —)H + pv'd). (9) 


CorslacHo IpHHATEIM HaMH COKpallleHHbIM OOo0sHayeHUAM 3feCb O°) = \ vb dx — 


onepaTop lomHoro uncna yacruu; ‘Y= | odx — cpodomnan 3Heprua (9 —ee 


wloTHOcTb); »/A WMMeeT CMBICJ) XHMMHMYeCKOrO MOTeHIMaJa. Besmunubl 9 Hp 
OlpefesAloTCA H3 ycJOBML 
0 
TrR=1,; Ast =—mM (6) 
U. 
(tlocuIeqHee 9KBHBaJICHTHO <> = Mo). 
Ecam onepatop e- npw nomonjH BBeyeHHoro MelHMaHoM (*) HHAeKca 
YHOpAMOVeHHA S 3aNHCaTb B Bue 


A 


exp [- ho'To — + non = eXp |— \ [(y"74)s - = (nn). | ds} . (7) 


0 


TO B HEM MOXKHO OyfeT He OOpallaTb BHHMaHHA Ha NOPAROK 3aNHcH oMepa- 
TOpa, MOCKOJIbKY NOPAAOK HX eHCTBHA TOJHOCTbIO ONpefeseH 3HayeHHAMH 
HHJIeKca S. : 

IIpeo6pa3yem B (7) ueH, OOH3aHHbIM B3aHMOJeHcTBHIO. J\a STOrO BBe- 
jem €,(x) —rayccoBy cayyahHyio (@yHKUHIO OT X H S, HMMeIOULyO Koppeua- 
IHOHHY!O (PYHKIUHIO 


Més, (%1) 8s (X2) = D (41 — Xe) 8 (Sy — Sp) (8) 


WM HysleBoe cpefqHee sHaueHHe Mé,(x) = 0. Syecb M o6o3HauaeT cTaTHCTH- 
yeckoe ycpeyHeHve MO. aHcaMOs0 peasiM3aluH BBeJeHHOH cayyanHou tyHK- 
uuu. Ilo HSBeCTHBIM [paBhlaM SalMcM XapakTepucTuyecKkoH PyHKIMU rayc- 
coBa cjlyualHoro mpowecca HaxojuM 


exp|— 1 (\ ts (x’) ® (x" — x) ng (x) dx" dx — M exp {i ds Vis (x) ns (x) dx} 


(9) 


IlpuHumas Bo BHuMaHHe (4), (5), (7), (9), wMeem 


x a 
L [o] = M Trexpi(y" In(1 + 0) %o-+ wy'y—{ (OT Heds +2 | (YE¥)edsh . 
0 0 


(10) 


Takum oOpasom, IlyTeM KOHTHHYaJIbHOrO MpeoOpasoBanus @ypbe 3azaua 
cBeyleHa K PaCCMOTPeHMIO HEBSAHMOJeCHCTBYIONLUX YaCTHIL BO (byKTYaLHOHHOM 
BHeluHeM Tome. CumBon M nospomseT He BBIMMCbIBATh NOApasyMeBatolleroca 


MO HUM KOHTHHYyasbHOrO MHTerpupOBaHHA C BeCOM const-exp|— | £,07%, st. 
Bpruncyenue ceqa mo vy", ) npHBo_UT K pesymbDTaTy 


L [v] = e*¥ Mexp {— TrIn|1— K — oK}}, (11) 
7 r 
Mie Ke exp [»—(7s ds + i\ es ds|, Tr orHocutca K omepaTopam v, T, &s. 


0 0 
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IIpousBoya pasioxenve (yHkuvonaua (11) no v, novryuaem 


(1) (2) (2) 
ao (0). , Nee ; F pees Fal ie peti 
ME = — In fi; hit, 2) Pro fol x3 yy) = aegis os Saspigt 
(12) 
Sues p= J ae — IKK K 
Feit na x = Mexp{—Trin|1—Ki}G—_) | ...(- 5). a3) 
oes REY. 


IIpH otcytcrBuH BsavMogelicraua K o6pamaetca B Ky = etal, 
(r) x 
a [°° —B CooTBeTCTByIoulHe (PyHKIUMH HfeabHOrO rasa, KOTOpble MBI OyqeM 
O(r ° 
o6osnauaTs f°. Paccmorpum OOYCJIOBJIEHHOe B3aHMOJeHCTBHEM OTKJIOHeHHe 


1G 7) = 
f? or ugeanbubix 3Hauenuii. Brejem clleayronue cbynKuun F'?, onmucpipato- 
ule 9TO OTKJIOHeHHe:- 


pone 010) pr(0). cla) ease Tae fee 
7 700) Fi jo F (0)? 
2 0 
Lore: _ eae as ieee ras, ai Ay me Fay he coe (14) 
KO) fo fo (0) pCO) FOO) fo (0) ‘i FO) ' 


Kak caegyet u3 (11), (12), onpegemenupie Tak dyHKUMH MOryT ObITb 
npefcTaBJieHbl CYMMOL 


p 2 4 3 
Tr [Fv,...0/] =M >; di mm... m, It [(kB))... 


=) Wen es mj p= 
a». Fr ((RB)"!] Tr[o,B(RB)"!*1] .. . Tr [0,B (RB)" +"), (15) 


Mek —K— Ky B= (l— Ko) a7 = O12. 

Kaxkyomy uleHy STO CYMMbI ComocTaBAeTCA WHarpaMMa, MMelollad j 3aM- 
KHYTbIX TeTeIb HW * He8AMKHYTbIX JHHuM. Ha kako JMHMA MMeeTCA MM, Bep- 
mun k. Orpesky JIMHUM, COeCAMHAIOULEMY Be BEpLIHHb! HIM WLYUWLeMy OT BepuIMHbI 
K Kpato JMarpaMMbl, cooTBeTcTByeT onepatop B, KoTopbili B HMIMYJIbCHOM Mped- 
cTaBleHHu uMeeT Buy (1 —e—'7) += f,(p) + 1. Lo ycpequenuan M pepumue, 
jlexkatlel MexKy OTpe3KaMM C HMIy/IbCaMu Pp UM p’, COOTBETCTBYeT OMepaTop 


a 
Ry p = iem \ ds exp {(s —A) Tp — ST p} Esprp + 


0 


nN Ss 
Lier \ ds \ dt (exp fs SEDGE Ie ee oy 
0 


0 


Momentbl rayccopol cryuatHol PyHKWMM, KaK H3BeCTHO, BbIpakKaloTca yepes 
KOPpeAWHOHHY10 (PyHKUHIO. STO 3HayHT, YTO pH ycpeqHenun M Bce onepatopl 
& OObeCHHATCA MOMapHO BCeBO3MOXKHBIMH CnocoOaMu; Ha TpactpukKe TaKoe Cco- 
€JIMHCHHe BeplIMH MbI OOO3HAYHM TYHKTHPHbIMH JIMHHAMH B3anNMOJeHCTBHA. 
(8) B HMNYJIbCHOM MIpejCTaBJIeHHM UMeeT BUT 


MEs pp Etnn = d(p' + k’— p—k)v(p’ — p)8(s —2); : 
((v@) = (2n)° \ ebXz@ (2) dz). (17) 


Tlostomy KaxK oli MHuM B3aMMOselicTBUA COOTBETCTBYeT v(x), H €€ MOXKHO HHTEp- 
IIp€THPOBaTb KaK OOM€H KBaHTOM B3aNMOfelicTBUA, MpHYeM HMeeT MECTO COXpa- 

HeHHe MMMNYJIbCa. 
Uncno Huu B3aMMOeHCTBUA Ha AHarpaMmMe onpesesaer NOpAOK WaHHoro 
yyleHa M10 CTeMeHAM KBafpaTa KOHCTaHTbl B3aMMOJelicTBHA, HHaye CTeMeHb M0 
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noreHiivaly B3aMMopelicrsua D. BrrancuieHve 4IeHOB, COOTBETCTBYIOIMX WMa~ 
rpaMMaM 3aaHHOro NOpAyKa, MOSBOAeT HaXOJHTb TOUHBIC WICHBI PaslOKeHHA 
(byHkunli pacnpeleienua B pA mo crenenam ®. 

Tleppaa nonpaska, oOycioBleHHat B3anMofeHcTBueM, JMHeHHa 10 v H 
OMMCbIBaeTCA JMarpaMMaMH, MMEeIOWMMM JIMUIb OJHY JIMHHIO B3aMMOeHCTBHA. 
Ha puc. 1 guarpamml a, 6 u 6 — BCe BO3MOXKHbIC AMarpaMMbl, OMMCbIBAIOUHEe 
neppyio monpapKy K F), ompesemeHHo cyMMoH (15) (r = 0). Tpacbuxu 6 u 6@ 
MOXKHO UCKJIOUHTh M3 PpaCCMOTPeHHA MepeHOpMUPOBKOH XHMHUECKOTO MOTeH- 
quana.Unen 6 nponopimonanen Jy(x)\dx=©® (0) Mu omucpiBaeT CaMOBO3eHcTBHe 

vacruupt. Unen @, mponopivoHabubli v(Q), 


oe S) pe OMMCbIBaeT CpefHee BbITaIKMBalollee erCT- 
Bie Bue Bcero ra3a Kak Wenoro. He paBybie HyJIIO 

ot ~ bat ia BemHunHb! (0) u v(0) MOXHO HCKJIOYUHTb U3 

6 Cc Ne ae (x), 3aMeHHB UX TOOAaBOUHbIM PaBHOMEPHbIM 
aa a BHeWWHUM ToTeHttuasiom 0(0)+5®n,dx, a m0- 


r OO) ~ |~ | caequmit BKmO¥nTb B XHMMYeCcKHH NoTeHIMaN 
3ameHoli p-/A—®(0) — [On dx — p/d. Mostromy 


Puce. 4 pH BbIUMCIeCHHH MepBOH NOMpaBKH HYKHO 

IIPHHHMaTb BO BHHMaHHe JIMUIb JuarpaMMy a 

aaa FO 4 mmmp eu Onna yuku FY y Fe) 

coorBercTBeHHO. IIpu nmogzcraHoBKe BbIpaxkeHua (16) B COoOTBeTCTBYy!OUlMe 4Ie- 

HbI (15) B JaHHOM MpHOMKeHHM JOCTATOUHO YUeECTb JIHWIb NepBbIM YWIeH STOTO 
Bbipaxkenua.Tlocme ycpeqHeHHA, IPHHAB BO BHUMaHue (17), OyeM HMeTb 


Fp = —8(p' — p)Mo(p) [fo(p) + 1) fo(p+%)¥@) aes (18) 
Fionn = —8(p' +k! — p—k)v(p! — p) fo 0") fo (R’) fo (P) fo (R) X 


Paget ge ¥. ental e 


Sa ee a Ome 1 
Ty +Tyw—Tp—Th (19) 


@Myukunsa, cTrosulaa B (18) comHoxuTenem upu 8(p’—p), ecTb nompaBKka 
K H€BO3MYLeCHHOMY paclipeyesieHvio NO HMMybCaM f,(p). 

B paccMaTpHBaeMbIX HaMH JMarpaMMaX 3 ORHOMi BepIIMHbI MOryT BbIXOAUTb 
HECKOJIbKO JIMHHM B3SaMMOeHCTBHA. OTHM OHM OTM4alOTCA OT AMarpaMM pa- 
Gori (°), ABIAACh pe3ybTaTOM [poOmeHuA nocmeqHux. Tak, rpaduk padorer 
(°), uMerouluii BU a (puce. 1), ecrb He 4TO MHOe KaK CYMMAa HallMX Jua- 
TpaMM a vu 6. 


MockoBckHi rocyapCTBeHHbIli yYHHBepCHTeT Tloctynuwo 
um. M. B. Jlomonocosa 9 IV 1957 


WMTHPOBAHHAS JIMTEPATYPA 


z tO Pe eLy n man, Phys. Rev., 84, 108 (1951). 2H. H. Boroaw60B, IIpo- 

OneMbl AHHAMHYeCCKOH TeEOpHH B cTaTHCTHYecKoH dusuKe, M.—JI., 1946. 3 II. WU. Ky 3ue- 

i Beedle Grp a pa Per tiee AH CCCP, cep. matem., 20, 167 (1956). 22D Hie 
TPAaATOHOBHY, , al, 2 (1956). ee aet Ms 

an sl ioesy (1956) atsubara, Progr. Theor. Phys., 
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Jloxaagn Anxanemun Hayrk CCCP 
1957. Tom 115, Ns 6 


PH3ZHKA 


E. J. WYKHH, B. H. PO)KAHCKHM xu 10. B. FOPIOHOB 


Ob H3MEHEHMM JJIEKTPHYECKOFO COMPOTHBJIEHUA 
IPH IJIEMEHTAPHOM C/JBHrOOBPA30BAHHH 


(IIpedcmacaeno axademuxom II. A. Pe6undepom 12 IV 1957) 


{Ipu pacrs?KeHHH MOHOKPHCTaIIOB WMHKa OTHOWeHve Mpupocra d7eKTpH- 


YeCKOFO COMPOTHBeCHHA K YAJIMHeEHHIO 5 HMelolllee MecTO IpH eopMallHou- 
TET = WA 
oOllero MpHpocta CONpOTHBeHHA MH OOLero yAWIMHeHHA OOpasila; mpegznonara- 
JIOCb, YTO 3TO MOHH2KEHHE CBASAHO C BbIXONOM JaBMH WucOKauui B pAe ceye- 
Hui MoHOKpucrTawia (*). HanOonbutuii uHTepec mpeycraBiano, OfHaKO, mpose- 
JeHHe NOAOOHBIX H3MepeHHH [WIA «9eEMeCHTaPHbIX» CABMTOB 500-2000 A, s0- 
KaJIH30BaHHbIX B OJHOM 30HE CKOJIbKeHUA. C STON Weblo pa3spelllaiollaa cno- 
CoOHOCTb KaHala 3anucn Jeopmallun Obiia WoBefqena No 50 A, a KaHana peru- 
CTpalluH CKauKOB compoTHBseHHa — flo (3 + 5) - 107° om (?). 

OnbiTbl NpOBOAMIHCb Ha MOHOKPHCTadax KAMA MaMmetpom 0,75 MM 4 WHHKa 
TuametpoM 0,5 MM, JMHOH 15-20 mM, C Ha¥ambHbIM YOM MeXKLy reKcarouasib- 
HOH OCbiO H HalipaBsleHHeM pacTaxKenua 30°, mpH KOMHaTHOH Temmepatype. Pacra- 
XKeHHE BEOCb MPH MOCTOAHHOHM Harpy3ke Jo 3+-5% yaHHeHUA, pu cpeqHux 
ckopoctax (0,03--0,6) - 1074 cm/cex. O6nruHo pacraxenua Ha 1% cnezoBanu 
C HHTepBayiaMH B 1-2 uaca. Kak Jo, TaK M Nocme pacTAxKeHuA NO BCeH AMHe 
o6pasloB c TOUHOCTLIO 20 1% Uu3MepsIOcb CeYeHHe; BbIUMCJICHHbI€ Ha OCHOBAa- 
HMM 3THX JaHHbIxX OOUMe MpMPOCTbI CONPOTHBJe€HHA TOUHO COOTBeTCTBOBAaIH 
pesyJlbTaTaM usMepeHun R—R, MpeUH3HOHHBIM NOTeCHIHOMeTPOM, T. e. MPH 
CTOJIb MaJIbIX H M@JVICHHBIX JecsbopMalHAX OOWIMe MpHPOCTbI COMpOTHBJeCHHA He 
laBaulM M3MepHMOrO MpeBbIIeHHA Had OOYCAOBeHHbIMM TeoMeTpHYeCKH. 

Herpyauo moka3aTb, YTO LWIA Masoro AePopMallMOHHOrO CKauKa 4l, O0Ka- 
JIM3OBaHHOrO B CeueHHH, Fre AecsbopMalluA JOCTHTVIa BeJIMYMHbI ¢, PEOMeTPpHYeCKH 
O6YCOBNeHHEIM mpupocr conpoTuBeHua 6R=~ dl - 2r,- (1 +), rae ry — co- 
MIpOTHBJIEHHe CAHHUUbI LIMHbI HeLe:opMupoBanHOro OOpasia*. Ec Becb mpu-, 


pOcT COIMPOTHBJICEHHA MpH CKayukax OO YCJIOBJIMBaeTCA YHCTO TeCOMeTPHUeCCKUMH 


5R 
MIpHUHHaMH, 9KCII€PHMeHTaJIbHbIe SHAaYeHHA 9 =s7>- - 100 jomKHEI  Je- 


*KaTb B Momoce or 100% go 100% + emaxc**.- 


PesybTaTbl THATeJIbHbIX H3MepeHuH OKONO TpeXCOT M3 3alMCaHHbIX HaMu 
oclivsIorpaMM cKauKos or 6/ = 300 A u Bbillle, AmuTeEHOCTbIO OT | Jo 30 M/ceK 
JIA MOHOKPUCTaWIOB KaXMUA H IWMHKa IIpMBeseHb! Ha puc. |, re Wrpux-nyHK- 
TMPHbIe JIMHUM OFpaHHUHBalOT Ha3BaHHY!O MOJIOCy (cKauKM B HHTepBasle OT 
150 no 350 A, xora mw BHOMHe pasJIMUHMble elle Ha OCIMJOrpaMMax, Kak 
mpapuso, yxKe He MOMaBanucb JOCTaTOUHO TOUHOMY lpoMepy). é 

Tipupesenuble JaHHble MOKaSbIBaIOT, YTO MO0Ca LeHCTBUTEbHBIX 3HAYeHHH 
q (cnouHble KpuBble Ha puc. 1) umeeT S-oOpasuyio cbopmy c neperu6om B oOula- 
~* Tina o6sanaromero CYUECTBCHHOM AHH3OTPOMMeH S/IeKTPOMpPOBOAHOCTH KaQMHA clopza 


BolifeT enje HeGo/bWad MOMpaBKa, YUMTbIBAIOWMAA H3MCHEHHE OPHEHTHPOBKH. 
** Jlokanbuble JepopMalluu B HaLeM Cy4Yae AOXOAMIH JO Eyaxe = 30+40% Ha oOpasiiax 


Kagmua u no 40+45% — Ha oOpasiax WHHKa. 


HbIX CKauKaxX © 0,5+20 », HU Xe ananorMuHOrO OTHOWeHUA 


1101 


ern 8/500--1000 Au c o6uuM nonmxKeHHeM 20 30% OTHOCHTeIBHO TeOMeTpH- 
YeCKH OOYCAOBEHHEIX 3Ha¥eHHH mpu 6/>1000 A, uTo MpH AaHHBIX OpHeHTH- 
poBkax oTBeyaeT CBury Ha cO500 MewaTOMHBIX paCCTOAHUHM B HallpaBJleHHu 
cKombKeHHA, T. e. 500 b, rue b — Bextop Broprepca. Vnpimu cnopamu, Ooub- 


g, 
i 5 Cd 
WO qesioe aa = pe an oa Sey nes eae 
or a | | 
A) io) El } 
{e) 
Ui) eee eens gla p.© “os aa aa = iG 
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Puc. 1. OxcnepHmMenTambuble 3HAYeHHA g JIA MEPOPMAMHOHHBIX CKAYKOB Ha MOHO- 
KpucTasaxX KalMHaA WH WHHKa 


WWMM CKauKaM, T. €. CBHTaM, Mpe€BbIllalolulw4M HeEKOTOPy!O KpHTHYeCKy!O BeJIH- 

YMHY, COOTBETCTBYeT BOCCTaHOBIeHHe MOpsAyKa, YMeHbINeHHe ecsbeKTHOCTH 

CTPYKTYpbI B 30He CKOJIbKeHUA, TOMA KaK JIA MaJIbIX CKauKOB 3/ < 500A 
9TOrO He HaGOfaeTca (MIM Marke uMeeT MeCTO OOPaTHOE). 

Oco6nilt uHTepec Mpercta- 

aE aay BIAIOT WapHble CKaYKH, pa3- 

j . JesIeHHbIe HHTepBasiom 40 

-- 80m cex. Bstomcayuaeg 

G34 nas Broporo cKauKa OueHb 

yacTO OOHapy2XUBaeT peskoe 

NOHWKEHHE CPaBHHTeJIbHO CO 

CpeqHHMH 3Ha4veHHAMH (puc. 

2, BTOPHYHbIecKauKu). Tou- 

KH, COOTBETCTBYIOUIMe He- 

16y.Q CKONPKHM — CKauKaM — 3TOTO 

7F" Tua, BbIAeIeHbI Ha puc. |. 

OnvcaHHbIM ~—- ABJICHSIM 

MOXKHO JaTb cylekyroulee OOb- 

Puc. 2. OctworpamMel napHbIx cKayKoB Co sHauuTenb- ACHEHHe. CKkauky B ~500 b 


HIM TIOHWKEHHEM g JI BTOpHYHOrO CKayKa: @— Ha COOTBeETCTBYeT HaHOoObilaA 
MOHOKPHCTavIIax KaJMUua, 6 — WHHKa, 6 —OJIOBa JlaBuHa AucuoKalyn, KOTO- 


pad MoxeT ObITb HaKkoN- 
JleHa B paHOHe OHOM MIOCKOCTH CKOJIbKeCHHA, HW BMeCTe C TEM — HanOobUIHe 
BOSMOXKHbIM AIA TaKOrO CKOMIeHHA GecnopaAOK, ONpeenMOMN 3HadHTeENbHOe 
paccestHe SiekTpoHoB. B mpomecce cKayka MpOMCXOMUT OBICTpasd, 3a HeECKOMbKO 
MHJWINCeEKYHA, paspxayka 9Toro cKoneHuA. B palionHe JaHHoi nNOCKOCTH CKOVIb- 
*KCHHA B OCHOBHOM BOCCTAHaBJIMBaeTCA HOPMAJbHad CTPYKTYpa, H BHOCHBIIeecsa 
CKOMJICHHEM JONOJIHATeIbHOe CoNpoTUBeHHe UcuesaeT. CKayoK 00500 b cuienyer, 
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M0-BHAMMOMY, CUHTaTb MA@KCHMaJIbHBIM 3JIEMeCHTaPHbIM CKayKoM. Bowpurue 
ckaukn > 1000 b MoxHo cuutaTb paspaQKol NOATOTOB/IeHHEIX aBHH B pajle 308 
CKOJIbKCHHA, HEMOCPeACTBEHHO CyleAylouleH 3a OJHHM 2JIeMeHTapHbiM («HHHILH- 
Mpytoulum») ckaykom. HaGsogqaemoe mpu STOM NOHM2KeHHe CKayKa 3R oTHOCH- 
TEJIbHO TCOMeETPHYECKH OOYCOBJICHHOH BeIMUHHbI aMTHBHO CKJlalbIBaeTca 
W3 COOTBETCTBYIONMX NOHW2KEHHM B OTIEbHbIX 30HAX, a MOTOMY pH OovIbUINx 
é/ momoca 3HaveHHit g ropusontanbHa (puc. 1). 

Jl aneMeHTapHbIX CKa4KOB, MeHbUINX MaKCHMaJIbHOYO, CBAZaHHOe C HHMH 
u3MeHeHHe 9:PPeKTHBHOTO CeYeHHA PaCCeAHHHA Z/IEKTPOHOB Majaer He sMHeLHO, 
a 3Ha4MTeIbHO Oblcrpee, MaBaa NepernO g-nowocbl. Takuve CKadKU COOTBETCTBYIOT 
Ppa3pxAAKe CKONJICHHA, MeHbIMe MaKCHMaJIbHO BO3MOXKHOTO B OXHOM 30He, M60 
HeNOIHOH paspsyqkKe—makcuMasbuoro. IIpu stom AA OObACHEHUA XOMa g-MON0- 
Cbl HEOOXOAMMa HesIMHeliHad 3ABHCMMOCTb 9¢pPeKTHBHOTO CeyeHuA o paccesHHA 
QJIEKTPOHOB CKOIMVJICHHeM OT UHCIa WucOKaluH nN, HampuMep Tuna o = Ank; 
B TlepBoM ciyyae R~2, Bo Bropom k=!/,. SHauwTeibHOe NOHM*KeHHe g WIA 
BTOPHUHBIX CKa4KOB B TOM HJIM MHOM CJlydae OJKHO TpaKTOBaTbCA M0-pasHOMy. 
TlepBbli H3 Ha3BaHHbIX MeXaHH3MOB KaKeTCA HaM Ooslee BepOATHBIM. 

Hekoropoe MosbillieHHe g-MOOCbl OTHOCHTeIbHO TeoMerpH4uecKH OGYCJOB- 
JeHHOM MIA CaMbIX MaJIbIX CKAUKOB IpelCTaBMAeTCA BOSMOXKHBIM CBAZATb JIHILUb 
C COBeplIeHHO HHbIM MpOleccoM — BHe3amHOM AKTHBHOCTbIO MCTOUHUMKOB JMCJIO- 
Kallu, padoraioujux, HampuMep, mo cxeMe MpanKa—Pujya, u BbITeKalOuHM 
OTCIOJa POCTOM HeCOBepleHCTBa CTPYKTYPbl B 30HE CKObKeHHA. OsHako Ha- 
3BaHHOe MOBbIMICHHe JI@KUT B HallMX OMbITaX MOUTH Ha rpaHW TOUHOCTH HM TPpe- 
OyeT aibHelillero SKCHepHMeHTabHOrO MOATBepXeHUsA. 

IIpuusarpie B HaCTOAIee BpeMA CPeHHe MIOTHOCTH JUCOKallMit M BeMUMHBI 
BHOCHMBIX JMCOKalHAMM ConpoTuBseHult (7, 4) He NOSBONAIOT KOJM4eCTBEHHO 
ONHCaTb HaGwOJaeMble ABJICHHUA, HCXOAA W3 OObINHIX NpescTaBNeHuH [ucwO- 
KalMOHHOH TeopHu. Hadsmofqaemble NOHWKeHHA Gg TpeOylOT HaslMuNA OoMbIUON 
JOKAIbHOH MOTHOCTH WUCIOKaWMu, OOYCMOBIMBaeMOH, ObITb MOKET, HEKOTO- 
PbIM HOBbIM THMOM HCTOUHHKA AMCNOKalu, KOTOPbIM COOTBETCTBYeT CHJIbHO 
PacCTPOeCHHOH CTPYKTYpe 3OHbI CKOJIbIKCHHA JO CKaYKa H BOCCTAHOBJIEHHIO ee 
BO BpeMA CKauKa. 

K uacTu4HoMy pellieHuio Mpo6JIeMbI MOxKeT MPHBeCTH pasBuTHe Bsr qoB (°) 
O MOMTOTOBKe JaBHHbI B pe3yJIbTaTe JeHCTBHA MHOFHX HCTOYHHKOB B OJHOM MVI0- 
CKOCTH CKOJIbxKeHHA HapAAy C onyuleHveM OOuleH BbICOKOH KOHMeHTpallun 
JMcnOoKalult B STOM MMOCKOCTH; HX AHHHTHMAWAA MOKeT LaTb JIMWIb HEOOMbUION 
cipur, Hampumep, 500b, Ho 3HauNTeIbHOe MOHM*KeHHe CKauKa OR, 

Hakonell, HeCMOTpa Ha MaJIble JWIMTeCJIbHOCTH CKaUKOB, CulekyeT NPHHATb 
BO BHHMaHHe pOuJlb BaKaHCHM Mp BO3paCTaHHM COMPOTHBJeHHA YmpoueHHOorO 
MeTaJla H UX CBA3b C JUCOKalHOHHbIM MexXaHu3MoM Jedopmannun. He uckso- 
WeHO, UTO MMCHHO B CBA3H C MOMOKeHuAMU Motta O «1OKaJIbHOM OT2KHTe» H YCH- 
jeHHoi qubpbysuu BakaHcuit B 30He CKOIb*KeHUA (°) Haier OObACHEHHE Peskoe | 
CHMKCHHE BEIMYMHI J WA BTOPHUHbIX CKAUKOB. 

Tloguepkupad PHMOTeCTHYHOCTb BbICKa3aHHbIX CooOpaxkeHuit, MbI Moylaraem, 
YTO JaubHeliliee UCCIeEMOBAHHe CPOPMBI J-MOOCbI MO3BOMT YTOUHUTL HeKOTOPbIe 
MOMOKeHHUA TeOpUH WUCOKaluit B OObACHEHHM MMacTMYecKkoH AePopMalun. 


Orjem QucnepcHbIx cucTem Tlocrynusto 
Vucrutyta dbusnueckolt xumun Akayemmu HayK CCCP 3 TV 1957 
Kaceapa KomI0H_HOK XHMUH 
Mockosckoro rocyfzapcTBenHoro yHuBepcutera uM. M. B. Jlomonocoza 


WUTHMPOBAHHASA JIMTEPATYPA 
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of the Internat. Confer. on Theoret. Phys., Kyoto—Tokyo, 1954, p. 565. 
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_LTEOSH3HKA 


A. A. AMUTPHEB 


OWLIEHKA YCJIOBHOTO KOIP®SHUMEHTA 
TEMMEPATYPONPOBOAHOCTH NPH MOJTEJIMPOBAHHH 
ATMOC®EPHbIX MPOLECCOB 


(ITpedcmasaeno axademuxom B. B. Ilyaetixuneim 10 1V 1957) 


Ene 8 1921 r. Jehaut (7) mpeqmoxus BbIUMCIATS MepeHoc Tema B aTMO- 
ccbepe KaK Mpon3BefeHHe HeKOTOPOrO ycJIOBHOrO KOS@PHLNeHTA TeNOMpOBOL- 
HOCTH Ha Cpe@JHIOIO BeEMUMHY MpoeKUMM rpaquenTa TeMMepaTypbl Ha rOpH30H- 
TaJIbHYIO TJIOCKOCTb (6yeM Ha3bIBaTb 9TY MPOeKIHIO MpOCTO rpaHeHTOM TeM- 
epatypbl). 

Ha 3eMHOM Lape HW Ha MOJeNAX rpalueHT CpeyHel TemilepaTypbl aTMocdepbt 
(HIM MoJemupylollel ee cpeybl) He HMeeT Pe3KHX Pa3PbIBOB, TaK 2Ke Kak HM cpel- 
HMM MOTOK Tella, HalpuMep, c tora Ha cepep. MexaHu3M MepeHoca Telia MO*KeT 
MeHATHCA OT OMHOH OOacTH K pyro. Tak, B CpeqHHX WupoTax NpeoOmanaer 
MaKPpOTYpOYJICHTHOCTb, CBA3AHHAaA C WHKJOreHe3OM, a B HH3KHX WIHpOTaXx CHJIb- 
Hee BbIpaxKeHbl NMaccaTHble H MYCCOHHbIe NepeHocbl. Kak MOXKHO 3aKJIIOYUHTb HZ. 
OMbITOB Ha MOfeAX, XapakTep Mpollecca, BUAMMO, OMpeeMAeTCA «TeNJIOBbIM 
HallOpoM», T. €. CaMOH BeJMYHHOM MOTOKa Telia WH CBOHCTBaMH cpeybi ((”), 
cTp. 432). 

Tlomb3yAcb NMOHATHEM ycIOBHOrO Koadpuuventa TenompoBogzHoctu, Ourcr- 
pem (*) nomyun 61u3K0e K HaOIOJaeMoMy pacnpeseneHHe CpeqHUX 30HAJbHBIX 
TemllepaTyp Ha 3€MHOM Ilape. 

MoyesupyaA aTMocepHy!0 WHpKYJIALHIO BO BpalljarollleMca MIOCKOM cocyje 
C KpYrvIbIM NoforpeBaTedeM B lleHTpe, CKeh6 (*) mpuuie K BbIBOLY, YTO pacnpe- 
AeleHue TemlepaTyp C yameHveM OT WenTpa OM3KO K JlaBaeMoMy TeopHeli 
TeMJIONPOBOAHOCTH OKOJIO OeCKOHEYHOTO MPAMOJIMHeEHHOTO UCTOUHUKA Tervia. 
IIpu stom KoscdulluenT TeMnepaTypoNpoBOAHOCTH CuleyeT OpaTb 3HaYHTebHO 
OouIbIIHH, YeM MovleKyApHbIi. B ero onbirax sToT KosdpulHeHT OKa3avica 
papubim a? = 4,1. 10°? cm?/cek, BMecTo a? = 1,33-10°% cm?/cex. 

B. B. Wyvelixun aaa cryyaa armoctepbl mpemnonoxkun, uo Kak yWHHca 
KOMPPUUMeEHT TeMIlepaTypOnpOBORHOCTH Ha KPYTVIbIM OCTPOBOM MpsMO mMpo- 
NOPIHOHAaIeH KBakpaTy payuyca ocrposa ((°), crp. 390). Kosd@dunuexnt nponop- 
IMOHAJIbHOCTH HMeCT pasMepHOCTh OOPaTHO NPONOPUMOHAJIbHYIO BpeMeHH, OMHAa- 
KO (PUSHUeCKHH CMBIC efO He pacKpbiBaeTca. 

IIpu MoqenupoBaHHN OlleHKa Kaxkyukeroca Kospuunentra TensonpoBosHo- 
CTH HeOOXOJMMA J\IA MOACTAHOBKM eFO B COOTBETCTBYIONMe KpUTepHY NoLoous. 
CraBa 3aauy JIMib NOyYeHUs NOpALKa HCKOMOM BeHUMHEI, MbI BOCNOJIbSYeMCA 
AIA paccyKeHuu CyleqylouleH rpy6ow cxemoit. 

IIpeqnooxKuM cHayana, YTO Ha MOJembIO Kpyraoro HarpeToro ocTposa 
paquyca K nponcxoquT uMNYAbCHBHad 3aMeHa N pas B CeKYHLY Teno 2®KHIKO- 
CTH Ha XOJIOMHy!0 H3 OKpyKatowleh oOnacTu. Ilyctb TommHHa com *KuAKocTu H, 
MJIOTHOCTh p, TelmoemKocTb c. HarpeBanuve KaxKoli NOpunu npoucxog_NT Ha 
Bemauny AT, paBHyto pasHOcTH CpeqHUXx TeMMepaTyp <aTMocepb Hay «OCTPO- 


BOM» HM Hal Mopem. Torfa 3a e2MHULLY BpeMeHH ¢@ <OCTpOBa» OyeT yanaTbcea 
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OJMYeCTBO TeMa, paBHoe 
Q, = arR*cHAT. (1) 
C Apyrou croponni, npeanonaras, uro nepenoc Tenma Hag Geperogoit yepTol 


MMCbIBaeTCA YPaBHEHHeM TEMJIONPOBOAHOCTH C (UKTHBHbIM Kost dulHeHTOM 
eMepaTYPONPOBOAHOCTH Q2, MOXMHO OOM NOTOK Tella 3anuCaTb B Bue 


aT 
2nRaj, och —— “ee Oi: (2) 


| IIpupaBuuBasd pyr Apyry Beipaxkenua (1) u (2), Haxoqum ucKomnItii (PHKTHB- 
BIH KOSPDPHUMEHT TEMNepaTyPONPOBOAHOCTH B BUJe 


Tlopayok BeMUHHbI Ppawuenta TemilepaTypb! Ha CeperoBolt vepros ompeje- 


MeTCA CTeMeHbIO HarpeBanusa AT u pasmepamn ocrposa R. Baoga Kosc*p(uLNeHnT 
PONOPIWHOHAIbHOCTH yY, MOXKHO HalucaTb 


aT 


ae 
“dr wy 


et eat Ra (4) 


jucnoBad BeIM4YHHa y ONpeeAeTCA 3aKOHOM pacmpeseneHua TemnepaTypbr 
aj, OCTpOBOM. 
_ Bmecto uacrorbl CMeH f MO%KHO BBeECTH MepHod Mexk~y cMeHamu 


1 

5 —— ae 5 : 
(5) 

_ Torga smecto (3) nomzyuaem 

R2 
ab =. 6): 
ae atx" (0) 
| 

| Ec orka3aTbcaA OT NepBOHavaMbHOM THNMOTesbI NepHOAMYeCKUX CMeH Macc 


O3lyXa Hajl OCTPOBOM, a MpeANONOKUTb, YTO PABHOMeEPHAaA 34MKHYTAA UMPKy- 
ALMA CO CpeqHeH paluambHol CKOpocTbio u, O6ecneunBaeT 3a Bpemsa R/u, = ct 
OIHY!0 CMeHY BO32yXa Hay OCTPOBOM, Ile OH HarpeBaeTCH Ha TY %e BeJMYMHY 


is TO BbIparkKeHHe LIA KoodpPulneHTa KaxkKylleHcA TeMlepaTypONpoBosHOCTH 
yeT UMeTb BU 


amit, (7) 
| 


2x 


B 9ToM cilyyae KaxkJlad YaCTHUKa BOsyXa WIM MOJeNMpyrolleh ero Au{KO- 
TH MOCTeleHHO Hepe, CMeHOM porpeerca LO MaKCHMAaJIbHOM TeMMepaTypbl, u 
os@iullveHT y, N0-BuYMMoMy, OyfeT O1H30K K eMMHUIC. 

Ilpumenum dopmyay (1) K pesymbraTaM, nomyueHHEM Cxeli6om (*). [lonoxum 

= 1, makcumanbuyto cKopocTb u, = 5 - 107? cm/cek. Cpequaa CKopocTb mpy 

OUTH CHHYCOMJaIbHOM 3aKOHe Ce M3MCHCHMA, TpescTaBJeHHOM, HallpuMep, 
a puc. 20 padorn (4), 6yner nopsgKa Z, = 3-10-? cm/cex. Paguyc narperont 
OnactH Mofenu Ori R = 3 cm. CreqoBatenbHo, m0 dopmyse (7) nowyyaem 
2 = ae = 45-102 cm?/cek BMeCTO BeJM4HHbI G2 = 4,1-107? em/cex, m0- 
yueHHol Cxeli6om. CopnameHue MO2KHO CUHTATh YIOBJCTBOPHTEIbHBIM. 

Tlpumenu Tenepb nomyuennyto (opMyly K 3eMHBIM ycnoBusaM. [nA Axctpa- 
MM MOXKHO punsAth R = 108 cm. Cxopocrb Berpa, HOpMaJIbHOrO K OeperoBoli 
epte, nopsyka 5 m/cex. Torya 

ae. ey BE =2,5-1010 cm?/cex. 
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Ecau ama Marepuka Espasun npuusatp R = 4,1 - 10° cM, Kak 970 Jenae 
B. B. Ilyneikuy, TO Nouy4HM Mpv Tex Ke CpeAHHX CKOPOCTAX BeTpa 

4,4-5-1010 ete we 
Den Pia 101! cm?/cex. 

IIpupegenuple OWeHKM CormacyloTca C BeIMYMHAMH KOSPpuIMeHTa KHHEMATE 
yeCKOH BA3KOCTH aTMOcdepbI, MosyYaeMoro B JHHAMMYECKOM MeTeOpOJIOrHH Mp 
yuere MaKporypOyJIeHTHOCTH TuNa WHKNONMYeCKUX OOpa3zoBaHuli (*, *, °, °). 


MopcKxot# ruyqpopusnyeckuH WMHCTHTYT Tlocrynu10 
Axkajemua Hayk CCCP 6 IV 1957 


UMTHPOBAHHAS JIMUTEPATYPA 


1A. Defant, Geograf. Ann., H. 3, 209 (1921). * A.A. TmMutpuxes, Map. Al 
CCCP, cep. reod., N? 5,390 (1953). ? A. Angstrom, Gerlands Beitr. Geophys., 15 (1926 
4G.Skeib, Abh. d. meteorolog. u. hydrolog. Dienstes der DDR, 3, Ne 20 (1953) 
5B. B. Wyaetxun, JAH, 83,N3(1952). ® H. Lettau, Gerlands Beitr. Geophys 
39, 426 (1933). | 
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Horsagn Akanemuu nayx CCCP 
1957. Tom 115, N 6 


OKEAHOJIOTHA 


A. Tl. JIMCHIbIH, WH. E. MUXAJIBILEB, H. H. CbICOEB u Lf. B. YIMHILEB 


HOBbIE JAHHbBIE O MOLJHOCTH 
HW YCJIOBHAX SAJIETAHHA PbIXJIbIX OTJIOKKEHAM 
CEBEPO-3AMAJHOW YACTH TUXOFO OKEAHA 


(ITpedcmaeaexno axademuxom J. HM. Wlep6axoeuim 20 III 1957) 


Mucrutytom okeanosoruu AH CCCP segerca pa6ota no u3y4eHHIO MOLLHO- 

W PbIXJIbIX OTJIORKeHHH Ha WHE MOPeH HM OKeaHOB CeHCMO-aKYCTHYeCCKHMH MeTO- 
imu (*). B uacruocru, B 1954 r. B 19-m pefice axcnequuuu Mucruryta oKeaHo- 
PHM Ha Cyne «BUTA3b» MPOBOAMHCb HCCeEAOBaHHA MOWLHOCTH PbIXJIbIX OTVIO- 
eHul CeBepo-3anaqHou uactu Tuxoro oKeaHa kK 1ro-Boctoky oT Kypuso-Kam- 
ITCKOHM yr MK BOCTOKy oT o. Xoucio. B 1955 r. B 22-m pelice akcnequlun Ha 
ATAZE» ObLIM BbIMOJIHCHbI HCCJIEMOBAHHA MOULHOCTH PbIXJIbIX OTJIOXKeHHH B Mpe- 
max DyJMNNHHCKOM KOTJOBMHbI Tuxore oKkeaHa (puc. 1). 
; McrounHkoM ynpyrux KoeOaHult pu STHX HCCMeELOBAHUAX CAYXKWIM BSpbI- 
1 3ApAQOB B3pbIBYAaTOrO BelijecTBa Becom oT 400 r go 120 xr. BappiB 3apszos 
JOUSBOLMJICH, B 3ABHCHMOCTH OT MeTOJa padoThI, HOO y MOBepXHOCTH BOH, 
1 ruyOuHe okosio | M, mu60 Ha rayOuHe Jo 50—70 m. Mccneqopanusa mpoBosn- 
ich C PerHcTpallHeH OTPaxKeHHbIX BOJIH HeMOCpeACTBeHHO B MYHKTE B3pbIBa 
C pervcTpallvel BOJIH Ha pa3/IMYHOM yaJIeHHU OT MepeMellarouleroca MYHKTa 
pbiBa. B nepBoM c1y4ae B3pbIB HM MpHeM BOJIH MPOH3BOAMNCb C OHOFO Hu TOTO 
e KopaOa, HaXOMUBILeroca B Apelide, BO RTOPOM CJIyuae BSPbIBbI NPOH3BOLMI 
)paGb, HAYUIMA MO paspe3sy, a MpHeM — KopaGJlb HaXOAMBUIMHCA B Lpekde 
1 OMHOH M3 KOHEUHbIX TOUeK pa3spe3a. IlepBEIM MeTOJOM BBINOJIHeHbI HaOsIOse- 
if IIPHMepHO B OO TOUKaX, M3 UNCMa KOTOPbIX B 23 TOUKAaX MOMYYeHbI XOPOWO 
Iuppupyemble MO YaCTOTHOMY MpH3HaKy 3aMMCH OTpaxkeHHH OT paHull 
i3ela BHYTPH pbIXMOH ocafouHon TomH. Touku fewuppupyemblx sanuceli 
paxkenuii oT rpaHull pa3qema moKa3aHbl Ha puc. 1. Bropbim MeroOM BbInou- 
HbI HAOUONeHHA Ha 8 pa3speszax K 1oro-BocToKy oT Kamuarxu. Ilonoxenne pas- 
30B MoKka3aHo Ha puc. |. 

IIpHem orpaxKeHHbIX HM MpPeJIOMJICHHBIX BOJIH MpOWSBORHJICA C MOMOLILbIO 
YX KPHCTaJMIMYeCKHX MPHeMHHKOB, CHAOMKeHHHIX MpeABapHTebHbIMH YCHJIn- 
AMM C WHpOKo nomoco# mponycKkanua. IIpHemHuku OnyckaJIHCb Ha PiyOuHy 
30 no 150 m B 3aBMCHMOCTH OT YCIOBHH MpveMa M MeTOa HCC eOBaHUH. 
lellMaIbHand CHCTeMa He3aBHCHMOM MOABeCKH NMPHeEMHUNKOB CJyxKusa pes MeTOM 
(a 9KCIEPHMEHTOB HM MOSBOMMJIa CYLIECTBCHHO CHU3UTb (POH MOMeX, CBASAHHBIX 
KaykoH Kopa61a mpu BomHeHuH. Iipunarbie CurHasbl YCHJIMBasINCb JBYMA 
(CHTHUHbIMH TPeXKaHaJIbHBIMH YCHJIMTeIbHBIMM TpakTaMH MW perucTpupoBa- 
[Cb MarHHTOS/IeKTPHYeCKUM OcUMAorpadom. Uacroruble XapakTepHCTHKM Ka- 
OB YCHJIMTEJIbHBIX TPaKTOB MEHAJHCb C MOMOM{bIO MOMOCOBbIX (PUJIbTPOB B 3a- 
CHMOCTH OT 3alay ucceloBaHuli u MeCTHBIX yculoBHl. HanOonee ynorpedu- 
IbHBIMM MO1OCaMH TIpomycKaHHA ObiIM B MepHoy uccnefoBanui 1954—1955 rr. 
elyloulHe: HU3KOUAaCTOTHad Momoca — or 37 Jo 75 TH, CpenHeyacToTHad — OT 
mo 150 ru, BpIcokouacrorHaa — or 1000 go 5000 ru. 

B nacrosilleli craTbe paccMaTpuBaloTcaA pe3yJIbTAaTb!, NOJYYeHHbIe MPH peru- 
pallMM OTPaxKeHHbIX BOJIH HelocpeACTBeHHO B MYHKTe B3pbiBa. Pes3yJIbTatbl 
paOorku 3anmuceli oTpaxKeHHbIX BOJIH CBHeCTEJIbCTBYIOT O CylleCTBOBaHHM 
CKObKUX TpaHwull pasfea B PbIXMOM OCaMOYHOH TOME, pacnomaralouluxca 

1107 


Ha pasvIMUHbIX MIyOMHaX HHKe MOBEPXHOCTH AHa OKeaHa. Anasiv3 OCILMJIJIOrpan 
MO3BOJIAET BbICHTb BOJIHbI, MPOHCXOMKMEHUE KOTOPHIX MOXKHO: OObACHHTb JMU 
oTpaxkeHueM OT rpaHHl passema B TOJM[e PbIXJIbIX OTJIOAKCHHH. STH BOJIHDI - 
pakTepu3yloTca yacroramu nopsqKa 70 rit. BpicokouacToTHad COCTAaB/IAIONLA 
XapakTepHad JIA MepBbIX M MOCHeMyOUMX OTpaxKeHH OT MOBepXHOCTH Ht 
B 39THX BOJIHAaX OTCYTCTBYET. 


Puc. 1. IlyHKTbl wv pa3pespl celicMo-akyCTHYeCKHX HCCICLOBAHHM, BbITOJHeHHBIX 
B 19-M uw 22-m peficax 9kcnequuuu Ha «BuTase» (1954—1955 rr.) 


B paitioue kK wro-BocToky OT cpeqHeH uactH KypnabcKol ocrpospHoli rps) 
BO BCeX TOUKaX HaOsOeHHH OTMeYaeTCA CylecTBOBaHHe 2—3 orparKatoul| 
MOBepXHOcTeli, JlexKallMX HWKe NoBepxHocTu AHa. IayOuna saneraHusaA ST} 
MNOBEPXHOCTed MeHAeTCH OT MeCTA K MECTY, HO KOpPpesALHA BOH TO cope} 
aMIWIHTye perucrpHpyemMbIX KOeOaHHit NOSBOAeT MpOCeKUBATh UeHTH 
HbIe TpaHullbl pasela Ha SHAUNTeJIbHbIX PACCTOAHUAX HU CYHTb OO U3SMEHEHH| 
MOLLHOCTH C/IOEB PbIXMOM OCaqOUHON TOMMIH. Han6ouee 3aMevaTebHbIM ABA 
Ca OOHapyKeHne MPH STOM TpaHulbl pasfea, atolleli orpaxkennsa C aMnJny 
Aol, MpHMepHO BABOe NpeBbIMalouleH aMMIMTYLY OTpakeHuli or NOBepxXHOC 
mua. Ecam yuectb, uro CKOpOCcTS pacnpocTrpaHeHHA 3BYKa B BepXHeli uacTH O 
OUHOH TOU B palone HCceOBaHH OMpesemena paBHol mpumepHo 1,7 Km/q 
(*), TO BbIABICHHad rpaHulla pasfena Moka COOTBETCTBOBaTh YBeJIHUeH 
CKOPOCTH 3BYKa NpuMepHO Jo 2,0 km/cex. Takum oOpasoM, 3feCb MH UMeem Je} 
H€ C MOBEPXHOCTbIO KOPeHHbIX NOPOY OKA OKeaHa, a CrpanulleH pasfena BO 
OUHOK Tove. Oro NOATBepAaeTcA OOHAPyXeHHeM pan pasjeua, ex | 
WLUX HuKe. i 

Ppanvlla pasqena, Jalollan cTOb MHTeHCHBHBIe OTpPaxKeHHa Obina mpocy} 
%KeHa Ha OUCH OOIbIIOM paccTOAHHU OT paliona No_BoAHOrO TaBalickoro xp 
Ta MO BOSBHILNEHHOCTH SeHkeBnya, JexKallleli Ha Kpato J102%Ka OKeaHa OMB Kyp! 
no-Kamuatckoro riy6oKoBoqHoro xKeN06a, T. €. Ha paccTosHUH OKO 1200 K| 
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pHMepHad TryOuHa saleranua 2TOH rpaHMb! passena, paccuuTaHHaA 10 
Kopocru 3ByKa 1,7 KM/ceK, MeHseTCa caremyiouluM O6pasom. B pocrouHol u 
aHOW YaCTAX pa3pesa OHA NeKUT CpaBHUTeNbHO HeryOOKO MOM NOBepXHO- 
fbiO 1Ha — mpuMepHo na 170—270 Mm, Torya Kak B CpegHeli vacTu paspesa OHA 
brpyxkaerca Wo rryOuubl oKon0 500 M HuxKe noBepxHocrn Ha. Iloqo06unIli xe 
hpakTep H3MeHeHHA TIyOMHbI 3aneraHua (B M) OOHapyxXuBaloT M Apyrue BbIAB- 
iPHHBIe TpaHHUbl pasfena: 


Cm Ne Ci, Be Cre Ne ie Ne ER Ne Cr Re 
3154 Buleys) 3162 3163 3164 3167 


Topu3ont A — — 155 el 155 — 
Topusoxut 5B 173 214 373 910 407 212 
Topusout B — 394 615 905 130 664 
Topusout [ 468 527 = — — LAD 


lOxKHO BHeTb, UTO PpaHHiibl pasfela B Ipexemax OcaOUHOM TOMUM OTMeuaIOT 
|pOrvO, 3alOJIHAeMbIH PbIXJIbIMM OCaqkamu. MakcumasbHad 3amMepeHHasd MOLL- 
HOCTh OCAJKOB B IWeHTPabHOM uacTH mpornOa Mocruraer 900 mM, HO BeCbMa Be- 
JOATHO, UTO NMOMHAA MOULHOCTH PBIXJIBIX OCAMKOB TAM HECKOJIbKO 6ombIue, HOO 
KpaaAM Npornu6a OTMeveHa NOBEPXHOCTh pa3sflela, Jexkalllad HwxKe. Cnelyer 
AMETHTb, YTO B pesmbede NOBepXHOCTH Ha MporH6 MOUTH He BbIpaxKeH, eMy 
OOTBETCTBYIOT JIMMIb OUCHb Masible KoNeOaHHA TutyOuH OKeaHa. B To xe BpeMa 
MIIMTYLa NporuOa OCHOBHOrO OTpaxKalollero ropH30HTa (ropu30HT B) jocru- 
aeT B CpefqHeH uacTu pa3pe3a 300 M. 
Vnyto KapTuHy 3aeraHHa cl0eB OCAaMOUHOH TOM MOXKHO HaOmOLaTb 10 
agpesy K BOCTOKY OT 0. XoOHCIO. Sflecb Tak%Ke yaeTCA BbIJeMHTb HECKOJIbKO 
t PpaxKalollux MOBepXHOCTeH, C KOTOPbIMH CBA3AHbI BOJIHbI C YaCTOTaMH NopsAyKa 
)) ru. Uncno sTHX OTParKaloulux MOBePpXHOCTeH HECKOJIbKO MeHbille, 4eM Ha 
“IMCaHHOM Bbillie pa3pe3e. OfHaKo M 3feCb MpocekuBaeTcA paula pasyera, 
alolllad OTPaxKeHHA C OUEHb BLICOKON aMIMVIHTYLOH, IpHMepHO BBOe MpeBblilalo- 
(eH aMNAMTYLY OTpaxkenut OT MoBepxHocTu AHa. nyOuna sto panel (B M) 
(0 TIPHMepHbIM MOfCcueTaM OKa3bIBaeTCA OOVIbIUe B 1OXRKHOM WH CeBepHOM YacTAX 
a3pe3a, UeM B CpeflHeH ero 4acTH: 


Civ, INS Ch Ne (Gre, No Cm, No (Ge te Ci, ane 
3207 3209 3210 3211 SD 3213 


Topu30nt A 206 — — — YP 230 
Topu3sont B 300 228 143 148 390 — 
Topu3ont B — 417 — _ 520 — 


fa3pe3a. SaMeTuM, TO B pembede Ha STOMY MOAHATHIO IIPHMepHO COOTBETCTBYeT 
All, JlexkKallMii Ha Kpato Jlo%Ka oKeaHa O13 SmoucKoro rlyOoKOBOAHOrO *KeN00a. 
| PesymbraTbl vccmeqoBaHHl, mpoOBeyeHHbIX B PuJIMMMMHCKOH KOTJOBHHE 
|MXOrO OKeaHa, MO CBOeMY XapaKTepy CYIeCTBEHHO OTMMUAIOTCA OT OMMCAHHDIX 
billie, MOJYYCHHBIX B CeBepO-3alalHOH KOTJIOBHHEe. 3ecb OOHapyxXeHO uepejo- 
AHMe YUaCTKOB [Ha C HaJIMYHeM HECKOMKUX OTParKalOllMx MOBEPXHOCTeH B Mpe- 
Plax OCANOUHOM TOM H YUaCTKOB, JIMMIeHHbIX TaKOBbIX. MoxkHO uHTepmperu- 
DBaTb 3TO Kak CJICICTBHe Ne3KHX Pa3JIMUHH B MOWHOCTH CIOeB OCaO4HON TOU- 
ia Ha JHe OununnuHcKOoH KoTMOBUHbI. HeoOxoquMo OTMeTHTD, 4TO B pebede 
bBepXHOCTH JiHa STOH KOTJIOBHHbI OTMe4aeTCH YepeOBaHHe MPHMOLHATHIX OVIO- 
bB M Bnalvn MeExny HuMH. Ilo-BuyquMOMy, BMaqHHb! 3aMOMHeHbI OTHOCHTEIbHO 
lOMIHbIMH OCaJOUHLIMH TOJIaMu, OOsayajoulMMH BHYTPCHHHMM TpaHullamMu 
lgnena, TOra Kak MOMHATHIe GOKM HeCyT Ha CeOe OTHOCHTebHO TOHKHMM M0- 
DOB OCaIKOB, JIMIIeHHBIM BHYTPeHHUX paul, paspeva. 

| Pesynptarel, norysenHple MucturyToM okeaHOJIOrH B HTOre MepBbIX UCCwe- 
DBaHHi MOULHOCTH PbIXJIbIX OTIOXKeHHM, HOCMBIUMX XapakTep SKCMePpHMeHTaMb- 
BIX paOoT, He BeIHKH No OObemy. MuTepmperaltua YacTH MaTepuHavoB ellie He 
nKOHUeHA. OgHaKO MOJIYYeHHbIe JaHHble 3aCJIyKUBaIOT BHUMaHHA B TOM OTHO- 
CHM, UTO OHM MpomuBaloT CBeT Ha HeKOTOPbIe OCOOeHHOCTH OCaAKOHaKoIUe- 
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HH B CeBepo-3anagqHoH yacru Tuxoro oKeaHa. Moxkuo yTBepxaTb, YTO OCaTKO 
HaKOMJIeHHe Ha He CeBepo-3anaqHOH KOTJIOBHHbI OKeaHa MIPOHCXOAUT HEpaBHO: 
MepHO, NIpHypOveHO MpeuMyUlecTBeHHO K CpefHeH YaCTH KOTJIOBMHbI H Bele 
K 3aNOJIHeHHIO OOWMpHOrO MporHOa NoBepXHOCTH J10x%Ka oKeaHa. B OunnnnHH 
CKOH KOTJIOBHHeE OCaKH HaKalJIMBalOoTCA TaK2%Ke HeEPpaBHOMePHO H 3allOJIH AHO) 
NOHV2KEHHA pembetba OKA OKeaHa. OTH aHHble XOPOLIO COrMacyioTca C NOMYYeH: 
HbIMH C MOMOUIbIO IXOJOTOB JAHHbIMH O CJIOHCTOCTH CaMOH BepXHeH YaCcTH OCa 
JOUHOH TOJMIM, CBHAeCTebCTBYIOLMHMH TakxKe O He€paBHOMePHOCTH TOJILULHHB 
OCaOUHLIX COeB B YCAOBHAX COxKHOTO pebeda OKeaHMYecKOrO s0xKa. Bee 
3TH JAHHbIe 3aCTABIAIOT MpesnomaraTb pa3sBHTHe MpOleccOB HHTCHCHBHOrFO Me 
peHoca ocaylouHOoro MaTepHasa OH3 NOBepXHOCTH Ha H 3aNOJIHCHHA STHM Ma 
TepHasIOM NOHMKeHuH NepBHYHOrO TeKTOHHYeCKOrO pesbeda s0%Ka OKeaHal 
Hosple JaHHble MeHAIOT HEKOTOPble NpexKHHe MpeCcTaBJIeHHA O XapakTepe OCayy 
KOHAKOMNJI€HHA Ha [He OKeaHa HM 3aCTABJIAIOT MO-HOBOMY CTaBHTb BOIPOCbI CBA3Y;) 
ocaqKOHaKOMJICHHA C TEKTOHHKON. 


VWsctutyT oKeaHosorun {locrynuso 
Akajiemun Hayk CCCP 7 Ul 1957 


UMTHPOBAHHAA JIMTEPATYPA 


1H.H.Cpucoes, MW. E.Muxanpues,T. B. Yauunes,A. Il. Jiucuyny 
Brona. Cos. mo celicmon. AH CCCP, Ne 2, cOopu. crateli no uynamu (1956). ? T. Gaskell} 
J. Swallow, Nature, 170, Ne 4, 337 (1952). 
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Horsayge Akagemuu nayx CCCP 
1957. Tom 115, Ni 6 


_TEXHHYECKAA ®H3HKA 
10. A. BATAPAULKHM u 10. A. TAMKHH 


B3AHMOOTHOWIEHHH MPOWECCOB bo>y3NH WH MEPECTPOMKU 
EWWETKM TPH PACNARE MEPECbIULJEHHbIX TBEPJ[bIX PACTBOPOB 
) B CiJIABAX 


(ITpedcmaeaeno axademuxom T. B. Kypdtomoeoim 4 III 1957) 


| Masopble MpeBpallleHuA B CiM1aBaxX B TBeEPJOM COCTOAHUM COMpoBoOxaroTca 
AK MSMCHCHHEM XUMHYCCKOTO COCTaBa B3aMMOJelicTByIOWMX MeTaJJIMYeCKUX 
f43, TAK H USMCHEHHEM UX KPHCTaJJIMYeCKOH crpyKTypbi. Bonpoc o TOM, KaKoli 
B STHX MIpOleccOB ABJIAeCTCA BeLYUIMM B TIpeBpallleHHu, OCOGeHHO B MepHos 3a- 
MK CHUA IeCHTPOB HOBOM a3bl BHYTPH MCXOMHOL, UMeeT GoubUIOe 3HaYeHHE. 
U{HaKO B 3TOM OTHOMEHHH HET MOKa €{MHOTO MHEHHA, BBULY OTCYTCTBHA JOCTa- 
ie Hafle%KHbIX SKCIMEPHMCHTAJIbHBIX WaHHbIx. Jia wacTHoro ciyyand pacnasa 
*PECbILNLeHHbIX TBePAbIX PaCTBOPOB BbICKA3bIBaINCb JBe MPOTHBOMOO*KHbIE 
KH SPeCHHA: CHa¥ala MepecTpolika pelleTKH, HU JHWb NOTOM AuddysuonHoe 
BMeHeHHe coctaBa (7, *), Hu HaoGopor (1, 3). 
_ lomyuenubie Hamu 4 H3ularaeMble B JaHHOM COOOIIeHHM pe3syubTaTbI H3y4e- 
A pacnajla MepecbillleHHbIX TBePALIX PaCTBOPOB THTaHa B HUKee H HAXpoMe, 
WK HaM Ka2KeTCA, MO3BOJIAIOT OMHO3HAYHO PeLIHTb BOMPOC B MOMb3y BTOpora 
eNCTABJICHHA (XOTA MepBoe MpescTaBeHHe, NO-BHAMMOMY, CMpaBelIuBo MwA 
jo6oro Kslacca MpeBpalliesull — MapTeHCHTHBIX upeBpamenuli (°)). 
| Msyyanucb cnmaBbl HAKenb—TuTAaH: T-2c 11,8% Ti (14,1 ar.%) u T-3 npu- 
bpHo c 13% Ti* (oxouio 15 ar.%), a Takxe Tpolinol cniaB HUKeb —xpoM— 
ian (XT) c 15,2% Cru 7,1% Ti (16,6 u 8,4 ar.%, coorBercrBeHHo). Kak cute- 
"eT U3 JMarpamMbl cocTosuul (°), paBHoBecHol dba30li BbI,eeHHA B ITUX CMia- 
x (IpuH TemMmepatype crapeHun 700—900° u HwxKe) ABMAeTCA TAK Ha3bIBaeMas 
ipasa (Ni;Ti) c uerbipexcoiHOoH NNOTHOYMAaKOBaHHOW FeKCaroHaJIbHOH CTPyK- 
ipo. IIpu Temnepatype HarpesBa nog 3akanKky (1250°) Bropaa ca3a_ pacrBo- 
lercad B TBepJOM pacTBOpe Ha OCHOBe HUKeNA (y-pasa); peHTrenorpaduye- 
i 


Me HCCJIeQOBaHHA MOHOKPHCTAaJVJIOB 3aKaJICHHbIX CIaBOB NOATBepKaloT UX 
qHOa3HOCTb**. 

| Tlocne jwuTenbubix Bbiep2Kek (crapeHus) mpu Temmepatypax 700—900° 
aBbl CTaHOBATCA AByxdasHpimu (y + y), NpHueM BbIeTeHHA y-asbl Mpa- 
VIbHO OPHCHTHPOBaHbl BHYTPH KPHCTaJIOB WCXOMHOrO TBepforo pacTBopa 
., Halpumep, Mukpodororpaduy B (°, *)). BaauMHaa OpHeHTHpoBKa pellleToK 
wu y-(cba3 XapakTepHa JIA MpeBpallleHu KyOuyecKol rpaHelleHTpHpoBaHHOn 
€TKH B MJIOTHOYMaKOBaHHY!O reKCarOHaJIbHylO, KaK 9TO OMpeseseHO HaMu 
TreHorpaduyecku: 


(0001) 4 | (111) 7 uum cy | [111], 
(1120) q {| (110)y wa a, || [110]y. (1) 


* MuorokpaTHble XHMMUeCKHe AHaJH3bI [aH He BIMONHE COracyloulHecA PesyJIbTAaTHI. 
** CormacHo Hau6ouee ToUHOH AMarpamme cocrosHua Ni—Ti npefeibHad pacTBOpHMOcTb 
fava B HUKewe focTuraerca mpu 1304° wu cocraBanet 13,8 at % ("); COOTBeTCTBeHHO STOMY 
MUKpowsndax cnasop T-2 u T-3 HaGuiofawoTcaA OVeHb HeOOJIbUIMe KOMMYeCTBa OCTATOUHOK 
Ja3bl, He OOHAPyXHBaeMble peHTreHorpadwyeckn Wu HE MeWalOUINe HCCMELOBAHUIO, MOCKOJIbKY 
He HMCIOT MpaBHJIbHOM OPHeHTHPOBKM OTHOCHTeAbHO KPHCTAaJIIOB TBepforo pacTBopa. 
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TIpottecch, mpoucxossmilMe B CivlaBax pH crapeHuu, (pacnage mepeciillen 
HbIX MOCye 3aKaIKH TBEPALIX PpacTBOPOB) HM NpHBOAALIe B UTOre K 06 pa3s0BaHHk 
B TepBOHayabHO OfHO*a3sHOM CiiviaBe BbIZeIeHuM BTOpOu cba3bl, u3y4aJMe) 
HaMH peHTreworpaduyeckuM MYyTeM C MOMOLIbIO METOAMKH, Y2Ke IIPHMeHeH HO} 
HaMM IIpH W3yYeHHH CTapeHHA CiMaBOB HUKe/Ib — asIOMMHHH (?), T. e. myTe 
aHasiIu3a PeCHTTeHOrpaMM KOsleOaHHi MOHOKPHCTAJIJIOB cm1aBOB* . 

Ha peuTreorpaMMaX 3aKaJleHHbIX CMvlaBOB OTparkeHuli oT y-(pasbl HET, H 
Ha HHX JocTaTOuHO ACHO BHHEI (puc. 1a) cBepXCTpyKTYPHble OTpaxkeHHs 
KOTOPbI€ He JOJKHbI ObIIM Obl HaOMIOMaTbCA AIA PABHOBECHbIX TBEPAbIX PacTBC! 
pOB, HO KOTOpble HaOM0LaMCb HAMM UM JIA 3aKaJICHHBIX CIaBOB Ni—Al (°, 7} 
[losBieHHe CBepXCTPYKTYPHbIX OTPa2xKeHHHM, KOTOPbIM COOTBETCTBYeT YBeJIMUCH 
npii wa 8—10 XE nporus cpeguero no cnamasy (a,, = 3,570 kX Aua crap 
T-2) nepvog pellierKu, TOBOPHT O TOM, YTO NOCcwe 3akaJIKM MepecbIleHHbIH TBEF| 
yeili pacTBOP HeOMHOPOMeH, HU 4TO B HEM CYILeCTBYIOT OYeHb Mauble OOwlacTu (pad 
mepom 200—400 A, kak 9T0 CileLyeT H3 pa3MbITHA CBEPXCTPYKTYPHBIX OTPaxKeHHH 
oOorallleHHble THTAHOM HM MMEIOHe yYNOpAOYeHHOe paCnoOsO*KeHHe ATOMOB 
Tuny Cu;Au (kak u Aaa cnaasos Ni—Al). Takum o06pa30M, MOXKHO CKa3aT! 
YTO COCTaB OOOFralleHHbIX THTAHOM OOslacTeH yxe 61H30K K NigTi. 

Oxovio OCHOBHBIX (He CBEPXCTPYKTYPHbIX) OTPaxKeHHH, IPH CbeMKe Ha MATKO! 
usyuenun (K, Cu—Fe), Ha pexTresorpaMMax KojleOaHHi ABOMHBIX CMIaBG 
Ni—Ti 3amerHbI JOBOIbHO UeTKHe OTPaxKeHuA—CaTeIUTHI (pHc. 16), MOMOOER| 
TOMY UYTO HMeeT MeCTO Ha paHHe craquu crapesua cnmaBos Ni—AlI (°). 

Jina tpotuoro cnuapa Ni—Cr—Ti yerxux caTeJIMTOB, YKa3bIBalollux F 
nepHomuyeckoe pacnpeyemenve (*°) B TBepoM pacTBope OOorallleHHbIX THTAHO 
oOmacTeli, He HaOlOqaeTcA, HO BHHbI CHJIbHO pa3MbITbie NATHA-CaTeJJIM 
B BUe YIJIMHeCHHbIX WiTpuxoB (puc. le); OHH MOXOXKU Ha TO, 4TO HaOMOJaIOC 
Manexlom mpu crapesun cniaBos HuMonHK (", 1”) u cnutapa Ni—Si (7% Si) (*4| 

Ojuako u Te H Apyrve caTenuTE! (YeTKHe HW B BHJe WITPHXOB) XapakTep)) 
3yIOT COOOl, HeCOMHEHHO, HaJIM4ve B CiylaBaX Ha PpaHHeH CTalMH CTapeHt} 
(a MHOrda M Cpasy Mocre 3aKamKH) CyWeCTBeHHOM HeOHOPOAHOCTH B BeMMUHHe M14} 


y 
i 


K PHCTaIHYeCKOH CTPYKTYPbl HCXOAHOTO MOHOKPHCTaJsa B LeOM (B cpelHeN} 
Oro xopoulio MOfTBepwKWaeTCA peHTTeHOCbeMKOH Ha %KeCTKOM H3JY4eHE 
(K.Mo), Kora MOXKHO CYMTaTb, TO Kalai U3 TakKHX cyOMUKpooOacT) 
pacceHBaeT peHTTeHOBCKHe JIYYH He3aBHCHMoO (°). q 
JlelicrBuTembHO, Ha PeHTTeHOrpaMMax KosleOaHHii, Ha KOTOPBIX 3acbuKClh 
POBaHbI OTPax%KeHHA C BEICOKHMH MVJJIepOBCKMMH MHekcamu (LA? =80 +10G> 
wid cniapa T-2 MO%KHO 3aMeTHTb pasemeHve KaxKJOH KOMMOHeHTE! LyOsel) 
(Koy H Ka. Mo) Ha Ba oTpaxkeHHA COBepLIeHHO TOAO6HO TOMY, TO OTM 
yaslocb HaMu Avia cnuiaBa Ni — Al (cm. puc. 2 a B paGore (°). pu stom aa 06 
TalleHHOrO THTAHOM TBepforo pacTBopa (y,) OTPpaxkeHuA Ooee deTKE 
a quis o6eqHeHHorO (y2) — pasmpitpe. Jia cnnapa XT nocne 3aKam} 
Kalai W3 KOMMOHEHT fyOneTa pasfemneTcCA Ha TPH OTpaxkenun (y,, * 
Yo — pwc. 2a), T. €. B TPOHHOM CMaBe coxpaHsAIoTcA TaKKe u oOOua 
co cpeyHuM cofepxannem TuTana. Tocne nenpolomkuTeIbHOrO cTapeHHua Millit 
600—800° stu nocmenHNe OOacTH paccacpIBaIoTCA, T.e. HeT KaK Obl paccoe 
TBephoro pacTBopa Io cxeMe AByXdasHoro pacnafla yy > y1 + ye (cM. Tam. He 
OrpaxeHua, COOTBETCTBYIOUIMe KPHCTasIMYeCKOM crpyKType recKaroHadiie 
HOU y-(pasbl, OPHCHTHPOBAaHHOH B KPHCTae CormacHo ycuoButo (1), ie 
Ha PeHTTeHOrpaMMax HCCJIELYeMbIX CHIaBOB TOJbKO Ha OTHOCHTeIbHO NO3Z 
CTafMH CTapeHWA; B YaCTHOCTH, Nocie oTmycKa B TeyeHue 2 yacos npu 8C 
(cruias T-3) umn 850° —cnaap XT (puc. 3a), Korga cBolicrBa cm1aBoB (TBE 
WocTb) ocrurator skKcTpeMambHoro sHayeHua. Hapsgy c orpaxkenuamu 
TeKCarOHaJIbHOH (asbl, Telepb ye MH Mp CbeMke Ha MSATKOM uauyye 


* Kak [paBuo, CHHMaIHCb PeHTTeHOrpaMMbl KoeOaHHit «Ha OTpaxkeHHey, T. e. Tok 6c| 
oO 
(MMH yruiamu O (O1M3KHMH kK 90°), Ha MOcKy10 NAeHKy Mp paccTosHHH OT o6pasua Ao nue) 
=40 wm. Ha penpogyKuuax (puc. 1—3) cHuMKH yBeNHYeHbI BABOe; OCb KoNeOaHUH oOpaslloB E 
THKaIbHa. 
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Puc. 1. Bug pa3mwunplx oT- 
paxkenui wa peHTreHorpam- 
Max KkomeOaHHi 3akaJieH- 
HbIX MOHOKPHCTaJIJIOB. @ — 
CBEPXCTPpyKTypHoe OTparxe- 
Hve 023, craB T-3, K, Fe- 


u3uly4eHHe; 6 — oTpaxenne 
024 c CaTemHTaMH, civiaB 
T-3 K,Cu-v3nyyenne; 6 — 
oTpaxenne 133 C pa3MbITbI- 
MH CaTeJIMTaMH, CimaB XT 
K,,Cu-H31y4eHve 


Puc. 2. Pasqenenue oTpa- 
2KCHHH BbICOKHX MOPAKOB 
Ip cbemMkKe cnviaBa XT Ha 
K,Mo-usnyuenun. a — or- 


paxenne 139 nocne 3aKau- 
Ku; 6 —oTpaxenne 466, 
otmycK 800° 2 uaca. y; — 
o6orallleHHblli THTAHOM TBEp= 
[bli pacTBOp, yz — oOes- 
HCHHbIM, Yo — CO Cpequer 
(ucxoj1HOH) KOHIeHTpa- 
wHel. Ha cHuMKe 6 Yo y2xKe 
He OOHapyxKMBaeTca 


Puc. 3. PentrenorpammMbl 
KomeOaHHuh mocie o6pa3so- 
BaHHA B KpHCTasuie O6na- 
cTeH ¢ reKCarcHaJIbHOH pe- 
werTKo#. a—cnnaB XT, 
oTmyck 850° 2 4aca, BHAHBI 
[Ba NepHosa pelleTKH TBep- 
moro pacrBopa (yi + Y2); 
6—cnnap T-3, oTnyck 
800°—1000°, nowHBIN pac- 
may: Yy—> 2+ N. 1 3aKOHO- 
M€PpHO OPHeCHTHPOBaHa OT- 
HOCHTEJIbHO 


MOXKHO BHJeTb Ha PeCHTTeHOrpaMMaxX NO Ba OTpaxKeHUA OT TBepAoro pacTBopa 
(puc. 3a). Ilo nomyuenHpmm penTrenorpamMMam KomeOaHuli MoryT ObITb BBIUH- 
CJIeHbl H Me€pHOsb! pelilerKu B OOMACTAX C TeKCarOHasIbHOM cTpyKTypol. 


Ta6Oauma 4 


UismeHenue Mepvofos pemweTKH y-TBeporo pacTBopa B cnuase Ni~—Cr—Ti mpu crapenuu 
(3HaueHHA B KX) 


Tlepuoy, pewieTKu a@ B OOMacTAX 


oOoralleHHBIX THTa- co cpeHHM o6eHEHHEIX 


(WOCROTHHERCItIAB AM A an aa peat eet: | LATED GET ae Tpumeyanne 
HOM (¥;) | cocTaBoM (y 9) | THTAHOM (7Y2) 


- 


| Sakamka c 1250° 3,969 (1 XE) Ilo Cu-n31.(puc. 16) 
3,986 (--SXE) | 3,572 (--5XE) | 3,964(-LOXE) | Io Mo-nau. (puc. 2a) 
| Otnyck 800° 2 4aca} 3,587 (4+-3XE) 3,064 (+0XE) | Ilo Mo-na.t. (puc. 26) 
OrmycK 850° 2 yaca] 3,594 (+-5XE) 3,064 (--5XE) | Ilo Cu-vsa. (puc. 3a) 
(0,5 = 11,98) * (Yap = 11,32) | To Cu-naa. 
| MeaienHoe oxuax- |(rekcaronas. ca- 3,060 (--2XE) 
Menve c neupio =|j3acv,, = 11,02) 
ce 1200° 


* u,.— 0ObeM, NpHxofauuiica Ha 1 aTOM B AaHHOH o6macTH B (KX) 8. 


U3 ta6n. 1 cnenyer, uro OObeMbI, NpHxosauiHeca Ha 1 aTOM B reKcaroHasb- 
HOH (base, H ATOMHbIe OObeMBI B OGACTAX, OOOraleHHbIX THTAHOM, OYeHb OVIH3- 
KH. DTOT (bakT, BMECTe C TeM, ¥TO COCTaB OOulacTeH, OOOrallleHHbIX TUTAHOM, O.1H- 


ne (7 


; I . 

Puc. 4. Cxema ppyx cTafui pactlaza TBepforo pacTBopa THTaHa B HMKCWIC. J — oOpasopanue 06- 

mactel, O6orauleHHbIX THTAHOM (yi), /] — Mocne MepecTpouku B HUX kyOuyeckou pelleTKH 
B FeKCarOH@IbHYIO, COMpAxKeHHyIO C KyOuyecKOH (7’) 

30K K WNi,Ti, yKasbIBaeT, YTO o6macTH CO CTpYKTypol y-asbl OOpasoBaJIMCb u3 

oGorallleHHoro TBepOro pacTBopa, T. e. YTO NOIHaA CXeMa pacaya OyzeT: 


Yo ta $221 + Tee (2) 


Tipopegenubie HCcuIeOBaHUA MOsBONAIOT YTBEPALaTb, YTO Mpolecc MpeBpa- 
IWenua (pH cTapeHuy) onHodasnoro cniapa Ni—Ti (usu Ni—Cr—Ti) B aByx- 
tbasHylo CHCTeMy MpOXOMuT B Ape cTaquH (puc. 4). CHauana, elle B mpollecce 
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3aKaJIKU, MPOHCXOAUT Audpy3sHonHoe MepemelilenHe aTOMOB THTAHa B peUleTKe 
MCXOJHOFO MOHOKPpHCTaa cnviaBa Tak, ¥TO OOpasyloTca CyOMMKPOCKONMUECKHe 
o6sactu, oOoralleHHble (cya 0 MepHosy CBepXcTpyKTypbl, Mo cocTaBa, OnM3- 
xoro K Ni,Ti) u O6e2HeHHEIe THTAHOM, H JIMIb 3aTeM, Ha BTOPOH CTaq\Mu CTape- 
HUA, B CiaBe MOABIAIOTCA Mavible OOlaCTH C pyro KpHCTaMMMYeCKOK CTpyK- 
typo (y-Ni,Ti), conpaxeHHbIe C MaTOUHbIM TBEPAbIM pacrBopom”. IIpu yBeuu- 
UCHHH MPOMOMKHTeENbHOCTH cTapeHHaA OGMacTH-sapoObIM y-asbl YBeHYMBA- 
jOTCA B pasMepax, MpnHoOpeTaloT nacruHYaTyIo PopMy H NepHosb pellieTku 
6M3KHe K TepvolaM paBHOBeCHOH »-(pa3bl. 

Ectb ocHopaHua JyMaTb, 4YTO HaliqeHHad mpu cTapexun cnuaBop Ni—Ti 
u Ni—Cr—Ti mocneqopaTenbHocTb mpolleccos Aupdysuu uw Mepectpoku pe- 
WeTKH XapakTepHa Take H AA Cy4ad SBTEKTOMAHOTO pacnaya MepecbilileHHOrO 
TBepfOro pacTBOpa, — B YaCTHOCTH B CiaBaX Ha OCHOBe TuTaHa (*4), a TakxKe 
IIpH SBTeKTOHAHOM Mpespallenun B CTalH B CpesHeH OGmacTH Temneparyp (**), 
© KOTOPOM Her peub B CTaTbsx (’, 4). 

C TepMowuHaMHuecKOH TOUKH 3peHHaA Mpollecc paccoeHua (B CyOMUKpO- 
o6beMax) nepecbillleHHOroO TBepLoro pacTBOpa, NO-BAAMMOMY, BbITOLeH, KaK 3TO 
nokasbiBaioT pacyetsi Ama Al—Cu (1°) uw gpyrux cnuapos ('’, 7%). JImmb mocne 
TaKOrO «paCClOeCHHA» B MOATOTOBJeHHBIX (MO cocTaBy) OO/laCTAX OKasbIBaeTCA 
TEPMOAMHAMHYECKH BbITOLHbIM H3MCHHTbCA MOPAAKY B PacMOsIOx*KeHHH ATOMOB Ha 
TOT, KOTOPbIM XapakTepeH JA chaz, Gomee yCTOHYMBbIX IPH HUSKMX TeMMepaty- 
pax. Oriuune 2BTeKTOMAHOrO pacnaja OT CTapeHUA C STO TOUKH 3PeHHA TOMbKG 
B TOM, 4¥TO B MlepBOM cylyyae 06a TBEPAbIX pacTBOpa HeEYCTOMYMBbI Np HU3SKUX 
TeMllepaTypax, B TO BpeMA KaK BO BTOPOM, — TOJIbKO Coulee OoraTbi Merupyto- 
IMM 3JIEMeHTOM (B HallleM Cay¥ae THTAHOM) TBepAbIM pacTBOp MpeBpaliiaerca 
IIYTeM OPHeHTHPOBaHHOH MepecTpoHku B (a3y BbIeeHHA. 


VHcTHTyT MeTamOBeeHuA HW PU3HKH MeTAaJJIOB Tlocrynuno 
IlenTpambHoro Hay4HO-HCCIeLOBaTeIbCKOTO PA AWUY IRS )Syi 
HHCTHTYTa YepHOH MeTasJyprHun 
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* ConpaxkenHocTb cienyeT#u3s conocTapnenus NepHogoB pelleTKH Aa O6macTeli c rekca- 
TOHaIbHOH HW KyOnueCKOH pellieTKaMmu. 
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KPHCTAJIJIOTPA®HA 


B. H. BAP®OJIOMEEBA u H. Jl. DKKEBAHJIPOB 


NOJIAPH3ANMOHHbBIE JMArFPAMMbBI JIKOMHHECHEHIAN 
MOHOKPHCTAJIWJIOB CTHJIBBEHA 


(ITpedcmaeazexo axademuxom A. B. Ily6xuxoseim 5 1V 1957) 


Tlomapv3alMoHHble WMarpaMMbl JIOMMHECIEHILMH KPHCTasJIOB, MOKa3bIBalo- 
Mlve 3ABHCHMOCTb CTeNeHH NOJAPH3aMMM OT HalpaBseHuA HaOuIOAeHUuA, 103BO- 
MAIOT pelllaTb BaXKHYIO 3alavy — ONpeeATh OPHeHTALLHIO MOJIeKYJI B KpUCTas- 
|) tmueckoH pellerke. 

B npegpifqyuieH paOote ofHOoro u3 aBTopos (') ObIH HCCeEJOBaHbI NOMApUsa- 
IHOHHbIe€ JHarpaMMbl MOHOKPHCTaJJIMYeCKUX NIACTHHOK aHTpalleHa MW MOKa3aHo, 
YTO eCJIH YYeCTb NONpaBKH Ha ABOMHOe MpeOMMeHHe, TO SKCMeEPHMeHTAaIbHbIe 
[uarpaMMbl KaveCTBeHHO cCorlacyloTcA c JuarpaMMaMH, pacCuMTaHHbIMU Ha 
OCHOBe PeHTTeEHOCTPYKTYPHbIX JaHHbIX. BHeceHHe MOMmpaBOK CylWlecTBeHHO OCIOX- 
| usier elo, TaK Kak, BO-IepBbIX, CBA3AHO C JOBOJIbHO TpOMO3AZKHMU pacueTamn 
M, BO-BTOPbIX, TpeOyeT 3HaHHA ONTHYeCKOM aHH3OTPONMU KpucTawa (MH.uKa- 
'TPHCbI), UTO ABJIACTCA NOBOJIbHO KPOMOTMMBOH SKCMEPUMCHTAIbHOH 3aaueli. 

_ Oyuako mo HanpaByeHHaM, OM3KHM K HOPMaJIM K MOBepXHOCTH KpucTala 
(+-20°), nompaBKH BeCbMa HeBeIHKH, OHH CTAHOBATCA 3HAYHTEIbHBIMH TOJIbKO 
‘pM OOuIbIIAX yruiaxX MeX*KAy HOPMaJIbIO H HallpaBseHHeM HaGOLeHUA. Qro mpu- 
BOJMT K MbICJIM TAK H3MCHHTb YCJIOBUA 9KCHEPHMeHTA, UTOObI NO BCeM HallpaBuie- 
‘HHAM CBeT JIOMHHECIeEHILMM Naas Ha NOBEPXHOCTb KPHCTawa HOpMaJIbHO. Ta- 
KHe YCJIOBUA MOMKHO NOJYYIUNTh, CCIM NPHMeHATh KPHCTabl ccbepuyeckoli cbop- 
MbI H BO3Oy)KaTb JIIOMHHECICHUHIO B HX IWeHTpe. 

 B uacroame padore Takue ucceqOoBaHHA MmpoBefeHbl Ha cibepwueckux 
KpucTasimax cTrumbOeHa. Uto6nl Bos6yxaTb cBeyeHHe B WeHTpe, Ciepbl paspe- 
3aIMCb MO \MaMerpaJIbHbIM MIOCKOCTAM OMpeyeieHHOH opHentaluu. Tlonapu- 
B3allMOHHbIe MarpaMMbl W3MepsAJIMCb Ha MOMAPH3al\MOHHO-rOHHMeTpHuecKoOn 
ycraHopke, omucaHHoH B (*), MpH BO3OyxeHHH U3JIYYeHHeM PTYTHOH aMnbl 
¢ AuMHOu BomHbI 365 Mp. 

TipezpaputenbHo WA KaxkoH Nomycepbl M3MepAaCb 3aBHCHMOCTb NOMApH- 
gallu OT yrula MOBOpoTa KpHCTaa BOKPy? TOPHSOHTAabHOl OCH, CoBnaqaw- 
wei C OCbIO yCTaHOBKM (a3MMYTaJIbHad 3aBMCHMOCTD) H ONpPeeNAHCh MOsMOKe- 
HUA, KPHCTaima C TaKOH OpveHTallueH, MpH KOTOPOH MOMApHsalluaA MMeeT MaK- 
CHMaJIbHOe MOJIOKUTEMbHOE HIM MAKCMMaJIbHOe OTPHILaTeIbHOe 3HadeHHA. B otTux 
WOMOKCHHAX WH USMEPAMIMCh MOAPH3aWMOHHbIe AMarpaMMbl, COOTBETCTBeEHHO 
«MOJIOKUTEMbHbIE> UH KOTPUMLAaTeJIbHbIe». 
 OGpasiubl MpHrOTOBMAIMCh 3 MOHOKPHCTAaIOB CTHIbOeHa, BbIpalleHHbIX 
B 3anadHHol npoOupKe Metoyom O6peumosa—LllyOuukosa. Bosbuioit MoHoKpu- 
cra pacnMuIMBasica Ha Goulee MevIKHe 4aCTH HYXKHOM BEJIMYHHBI, KOTOPBIM 3a- 
TeM lipHfaBalacb ctbepuueckan cbopMa C MOMOIbIO Bpalilaloijelicn TpyOKU u 
Haxkjlaka; NomyyeHHaa cepa MoMpoBaslach MATKHM CYKHOM, CMOYCHHBIM B Ke- 
pocuHe, BpallleHveM B STON xe TpyOKe. Tocue Takou o6paborKu NOY4aNUCh. 
COBepIIeHHO Mpo3payHble WapHkA C POBHOM MOJIMPOBaHHOM MOBepXHOCTHIO. 
JIuamerp wapuKos of 10 fo 25 wo. 

Crusib6eH ABIAeTCA JBYOCHBIM KpucTamoM. Cpepuyeckan dopa oOpasita: 
ae€T BO3MOMKHOCTH MO KOHOCKONMYECKOM KapTHHe YBUAeTb HW HaHeCTH Ha MOBepx- 
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HOCTb WapHKa BbIXOMbI ONTHYCCKUX OCeH 0 MeTOLY, peAO-KCHHOMY A. B. Iy6- 
HHKOBbIM (7). E 

Yron MexkLy OnTHYeCKHMU OCAMM CTHAbOeHAa OOUIbUIOH, NOSTOMY Cpasy YBH- 
JleTb BbIXOJ[bI OOeHX OCeli He yaeTCA. ITO MOXKHO Cleat, Bpalllad WiapHK MW OTME- 
yan BbIXOL CHadama OLHOH, 3aTemM Apyroi ocu. Ilo Bpixofjam ocel Mpou3BOMJacb 
OpHeHTHpOBKa OOpasios. Ciepa comIMoBblBalach Jo nlomyedepbl. Cpe3 mo- 
JIMpOBasICA CYKHOM, CMOYCHHbIM B KepOcHHe. 

Biv M3roTOBIeHbI omycdepbl, cpe3aHHble MO CJleyIOWHM MVJIOCKOCTAM. 
{1 — no mmockocru onruyeckux ocel; II] — nepnenquKynapHo OucceK- 
Tpuce ocTporo yrvia MexkAy ontuueckumu ocamu; II] — nepnenqukyApHo Ouc- 
cekTplce TyNoro yruia Mexyy ONTHYeCKMMH OCAMH. 

IIpu opventaluu o6paslloB MOxKeT TaKKEe OKAa3aTb CYMIECTBCHHY!O MOMOLb 
olpefeseHve MOCKOCTeH CnaHHOCTH MO NOABJIeCHHIO CepHH TPellHH MpH OXJaxK- 
JeHuu oOpasila OOMIbHbIM CMa4HBaHHeM ObICTpO HCMapAIOUIHMCA BeLLeCTBOM 
(HanpuMep, Auxmop2TaHoM). B cayyae cruibOeHa CepHA Tpell\MH NMapawiebHa 
MIJIOCKOCTH ONTHYeCKHX ocel. 

YunTbipad peHTTeHOCTpYKTYPHble JaHHble 06 S/leMeHTapHOM AYeHKe KPHCTAaII- 
gia cTuibOena (°), MOXKHO MpeANOMOKUTH, YTO MNOCKOCTb CMaMHOCTH ABIAeTCA 
MJIOCKOCTbIO KpuCcTasNorpaduyeckHx ocelH a, b, Tak KaK OCH C COOTBeTCTByeT 
HanOOJbllad NOCTOAHHAA PellleTKH H ECTECTBEHHO MPeLANOMORKUTb 3ecb HaKOouee 
cna6y!t0 CBxA3b. CipaBeqMBOCTb 3TOFO MpeAMONOKCHAA MOKET ObITh NOATBEP*K- ~ 
JleHa WIM ONPOBeprHyTa TOJbKO OMbITOM. Ecjm MbI NPHMeM STO MpesnosowKenne, 
TO OCH @ 4 O JOM KHbI eKaTb B MIOCKOCTH ONTHYeECKHX OCeH, COOTBETCTBYIOMeH | 
WaHHoh June BOTHbI. CnekTp dstyopeclkeHuMH CMJIOWIHOH, EMy COOTBeTCTByeT | 
HeKOTOPand CpeAHAA MMOCKOCTb. 

Kpuctamimueckat pellietKkKa CTHIbOeHa MpHHaexKUT K MOHOKJIMHHOH CH- 
CTeMe, CIEOBAaTeIbHO, OCb b JoKHA COBMAaaTb C OMHOH U3 TaBHbIX OCeH HHIU- 
KaTpucbl, T. e. WH60 C TyNOH, HOO C OCTpoH OucceKTpHCoH onTHYeCKHX oOcel. 
Ocraetca pelllvTb, C Kako UMeHHO. OToT BbIGOp MoxeT ObITb Clea C MOMOLLbIG 
a3HMYTabHOH 3aBHCHMOCTH CTeMeHH NOMApH3aluH WA momycdepbl, cpesan- 
HOM MO MIOCKOCTH ONTHYeECKHX OCcel. 

Vicxoa W3 peHTTeHOCTPYKTYPHbIX JaHHbIX 06 OpHeHTalWH MosleKyJI B pe: 
Werke H CileaB onpekeneHHoe mpesnosoxenve 06 OpHeHTallHu OCLMIIATOpA 
W3J1YYCHHA B MOJIEKYJI€, MOXXHO TEOPETHYECKH PaCCUHTATb a38HMYTAJIbHbIe 3aBH- 
CHMOCTH VW NOJApPH3alHOHHble AwarpaMMbl JIOMHMHECIeHILMH. 

PacueT a3HMYyTaJIbHOM 3aBHCHMOCTH JIA Cpe3a MO MOcKOcTH onTHYeCKUNX 
oceli NpHBOAMT K peSybTaTY, YTO NOMORKUTeEILH‘IM MaKCHMyM NosApHsalluy 
MIpHOM3HTebHO COOTBETCTBYe€T TAKOMY NOJIOXKeHHIO KPUCTaa, KOra ocb a | 
BepTHKaJIbHa, a OTPHLAaTeMbHbIM — TaKOMY NOJOXKEHHIO, KOra Och D BepTHKasIb- 
ua. C apyroli cropoubl, SKCNepHMeHTaJIbHOe H3MepeHHe a3HMYTAaIbHOH 3aBHCH: 
MOCTH NOKa3bIBaeT, YTO OTPHWLaTeIbHOMY MAKCHMYyMY COOTBeFCTBYeT BEPTHKAJIb- 
Hoe MOOxKeHve TYMOH OMCCeKTPHCbI, MOMOXKUTeMbHOMY —ocTpoit. Orciosga | 
cmeqyeT, uTO ocb b copnayaer c TyNOH OucceKTpHCOo, ocb a — c ocrpolt. 3uaa, 
TaKHM OOpas0M, OpHeHTallMio KpucTanmorpacbuyeckux Oceli BO BCexX Tpex cpe- | 
3ax Nomyctep, Mbl MO2KEM BOCMONb3OBaTbCA H3BECTHBIMH H3 PeHTTeHOCTPYKTYPp- 
HBIX JaHHbIx (*) yrnaMH MexXy OCAMM MONeKYA HM KpHCTanorpatbuyeckHMH | 
M PaccuHTaTb CTeNeHb NOMAPHSAWMM JNOMHMHECHEHUMH JIA mO6OH MHTepecyto- | 
HieH HaC OPHeHTalMM KpuCcTala U WOOOrO HanpaBleHusz HaOmOJeHUA, T. e. 
BCe HHTepecylollne HAC NOMAPH3alMOHHbIe AuarpamMel. B kpucrasmie crumb6ena 
HMEIOTCH MOJICKYJIbI, OPHEHTHPOBAHHbIe JBYMA pa3suIM4YHbIMH Cnocobamu. Mor | 
HOIDKHI 3aaTbCA ONPeAeCMCHHBIM MOJOXRKEHHEM OCLHIATOPA U3YYeCHHA B MO: 
sekye. Bp mpouspeqenbl pacuerbt B ABYX MpeqnomoxKeHnax: OCILHJIIATOP 
M3JIYYeHHA HalpaBeH NO WHHHOK ocu L u mo nonepeunHon ocu M monexyasl. 
Cormacwe ¢ OMbITOM MOMyUMOCcb pH MepBOM MpetnonomwKenuH, Ha OCHOBAaHUH | 
“ero H MOXHO CYMTATb, 4YTO OCHMNATOP H3JIYYeHHA HallpaBnenH no AMHHOL |! 
ocu L Mowekysbl. Oro cormacyerca c pesyabtatamu Tlecretina (4). Pacuerni 
NOJAPH3alMOHHIX [MarpaMM B-NPHHIMNe He COXKHbI, HO KPOMOTAMBEI. \ 

Ha puc. | mpupexenb! paccunTaHHble MOOKUTeNbHBIE 1 OTPHWaTeIbHbIe 
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NOMAPHSAaWHOHHbIe [MarpaMMbl Avia BCeX TpeX yKa3aHHbIX cpesoB. Ha puc. 2 
NpHBeAeHbI SKCNEPHMeHTAaJIbHO H3MEPEHHBIE MOMORKUTEMbHbIC H OTPHWLaTebHbIe 
NOJAPHSalMOHHble AHarpaMMbl VIA Tex %Ke OPHeHTallH cpe3so0B moycdep.- 
MoxHO CKa3aTb, 4YTO KaYeCTBEHHO XO, COOTBETCTBYIOWIMX PaCUeTHbIX MoOA- 
PH3al\MOHHBIX AHarpaMM BO BCeX CIyYYaAX JOBOMbHO XOpOIO cormacyerca Cc XO- 


Puc. 1. PaccunTanuble noapusallMoHHble JMarpaMMbl’ Kp. Tassa CTHIb6eHa: 
a — MOJIOKUTebHbIe; 6 — OTPpulaTesbHble. J — cpes Mo MocKocTH ab; 
I] — cpes3 no nnockoctu bc!; IJ] —cpe3 mo naocKkocTH ac} 


JOM 9KCIePpHMeHTAJIbHbIX NOJIAPHSAalMOHHBIX THarpaMM 6e3 BBeeHHA KaKHX Obl 
TO HH OblN0 NMOMpaBoK Ha JBOMHOe TpesoMseHue. TeM CaMbIM oOnpaBybiBaerca 
BLIOOp ctbepHyeckoH PopMbI KPHCTAaJJOB AIA STHX H3MepeHUuH. Cormacue xoja 
PacueTHbIX HM H3MePeHHbIX JuarpaMM MO3BOAeT CTABHTb BOMpoc 06 onpesene- 


- 60-40 -20 


ey, 


Pue. 2. OKcnepHMeHTasbHble MOMAPH3SalMOHHbIe MMarpaMMbl KpHCTasa 
cTuIbOeHa. O6o3HaYeHHA CM. PKC. 


HUW OPHeHTAallH MOJIeK Ys B KPHCTaMIHYeCKUX pellleTKaX MO NOAPH3allHH JOMH- 

HeECICHILMM, TAK Kak Jlax%Ke KA4eCTBEHHbIM XapakTep JuarpaMM JlaeT BO3MOXHOCTH 
-CYAMTb O XapakTepe OpHeHTallMH MOJIeKYJI B pellieTKe, APyrHMH COBaMH, — 
OTKPbIBa€TCA BO3MOXKHOCTh HCNOJIb3OBaHHA HOBOFO MeTOJa MCCIeMOBaHUA CTpyK- 
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TYpbl KPHCTAaJJIOB, KOTOPbIH MOKeT ObITh BCMOMOFaTeJIbHbIM K MeTOLY PeHTTeHO- 
CTPYKTYPHOTO aHaH3a. 

OyHakO KOJMYECTBEHHOTO COrlaCHA Mey PaCdeTHBIMH HM OMBITHDIMH ]Ma- 
fpaMMaMH He€T —HeCMOTPA Ha TO, YTO XOX KPMBbIX OJMHAKOB, 9KCIEPHMCHTAJIb- 
HbI€ 3HAUCHHA CTEMeHH MOAPH3ZAallMH MeHbIWe TeEOpeTHYeCKHX, KaK HW B Cyyuae 
aHTpalieHa. Bo3MoxHO, UTO 9TO Pe3YJIbTAT BIMAHHA TeMMepaTypbl HU TeINJIOBbIX 
KomeOaHHi Monekyn. UroObl yOequTbCA B TOM, B JasbHeHWeM HeOOXOMMO 
U3YUNTb BIIMAHHe TeMMepaTypbl Ha NOMAPH3AaHIO JIOMHHECICHIHH KPHCTAaJIJIOB. — 


@Musyuyeckui uucTuTyT uM. II. H. Jle6enesa Iloctynuso 
Axkayemuu HayK CCCP 27 Iil 1957 
MuctutyT Kpuctannorpapuu 
Akajemun HayK CCCP 
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Jloknagn AKkanemun Hayk CCCP 
1957. Tom 115, NM 6 


XHMHA 


Axayemuk A. E. APBY30B u H. H. CASOHOBA 


B3AMMOJEMCTBHE MPOME)KYTOUHDIX MPOYKTOB APBY30BCKON 
NEPErPYNMWPOBKH C AMHHAMH 


B 1905 r. ogHuM us Hac (*) Obla OTKPbITa peakIlUA, BIOCELCTBUM NOYIHB- 
{lad HasBaHue apOy30BCKOH NeperpynmuposKn. Ee o6ulaa cxemMa TakoBa: 


RO PROM L RIF ERO OR 

SS eae aya 
RO-;P + R’ Hal > RO—P > P -++ RHal. 4 
RO” RO’, SHal ROZ SO ) 


Jlna dochutos, y koroppix R — asmmcaruueckuii payuKau, mpoMexkyTOUHBI 
KOMIVICKC ABJIACTCA BeULeCTBOM HeEYCTOMYHBEIM, JIEPKO OTIemIAer rasOn,Hbli 
aJIKHJI HM WpeBpalijaerca B sup anKumpocpunoBoH KucsorE. Ja cdocdurTos, 
y KoToppix R — apomatTuyeckuit payuKas, MpOMexXKYTOUHLIM KOMMJIeKC MOKeT 
ObITb BbIeeH B aHaJIHTMYeCKM 4nCTOM Buze (”, %). 

IIpomexyrouHbie MposxyKTbl apOy30BcKol meperpynmupoBKu — BelllecTBa 
peakiMoHHocnocoGHble. OHM SHEPrH4HO B3aHMOJEHCTBYIOT C BOLO WU pasM4HbIMH 
cnuptamu (?, 4). JlaHgayapom u Puyonom (4) npuBogxuTca creqyiollaa cxema 
peakWMH MpOMeXKYTOUHEIX KOMINI€KCOB CO CIHpTaMu 


O R’ RO R’ 
EOP aA ieee “Spd + ROH 


(2) 


Cer A ee 
an DPR gg 7 ROMPK FR Hal. 


| IlockompKy mepBaa taza 9TOH peaklMH, NO BCeH BePOATHOCTH, MpoTeKaeT 
| 3a C¥eT AKTHBHOTO BOJOpOa CMuPTa, TO TaKy!O Ke PeaKIMI0 MOXKHO OXKUMLaTb 
luc JIPYrHMU BelleCTBaMH, HMEIONIMMH aKTHBHbIM BOZopoy. Hamu Obiiu B3ATHI 
| BMecTO CnupTa BTOpH4dsie amMHHbl. B peakuwio C (ManKuJlaMMHaMu (QM3THI- 
AMHHOM H JMMeTHnaMYHOM) ObIIM B3ATHI CleLyIOulMe MOJYYeHHbIe HAMM KOM- 
| usmekcpt (Ne 1— _ pB ta6a. 1). 


TaoOauna 1 
: OG6pasoBaHHe Hal, % 
NeNe Py ages feria Butxon, 
1.0. Komnaexe fees eau °C BpIU. | Hatin. % 
4 (CgH;O)3PCH3J 8—10 100 130 J 29,29 KOJI. 
2 (o-CHgCsH4O)3PCHsJ 4 100 |135—4136} 25,7 | 25,72] xou. 
3 (o-C1Cs5H4,O)3PCH3J 7 |1400—110 49 22,86) 22,64) 795 
4 (n-C1CgH4O)3PCH3J 43 100 104 22,86) 22,56] Kou. 
i) (o-CHgCgH,O)3PC2H5J 16 |440—120)107—108! 25 24,84! 70 
6 (o-CHgCgH4O)sPCaHoJ 386 |1440—120 Macao 
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TlpomexyrouHble MpofykTb! apOysoBcKoH MeperpyiiMpOBKH MOy4aHCb 


HarpeBaHHeM SKBUMOJEKYAPHBIX KOMMYeCTB (Pocura HM ramoucHorO aKa) if 


B 3alladHHbIX TpyOKax. 

TlepponayasIbHo C HeKOTOPbIMU MPOMe@XYTOYHBIMH KOMIVICKCaMH ObIs1a TPO: 
pelea peaKINA pasOXKeHUA UX STHJIOBLIM CIMPTOM HU B Pe3yJIbTAaTe ObIM BbI- 
Jlenenbt aupbi akumdocdunoppix Kucnor (NeNe 1—4 B Ta6u1. 2). 


Ta O5h ae 


Dennen eee eee ee SSS SSS 


P(N), % 
NoNo T. kun., °C 20 | 20 Burxog,| “MR es 
m1... Odup aro oe Aref dh Nn soe 28 % MRuatin 
CH 
/CHs 4 9a 11,08 
1] (0-CHsCiHiO)2 PC 215/16 | T. na. 11,23) 44795| 74,6 
C2Hs 10,48 79,75: | 
2 (0-CHsCsHiO)s PC 213244 /12]1 ,1440|1,5445| 10,69] 49°59] 38.8 | 79"g5 : 
se 9,9 75,63 | 
va 77 r ? I 
3 (0-CICHOPK 176—177/3 |1,3350|1,5560] 9,78) 44" 56) 30 76 
C4H 9 4 
4] (o-CHsCoHO)PK ~ *  | 246—217/14]4,1074]4,5824] 9,74] 5798] 30,2 es 
O 02 | 
5. | (CgHsO)2P—N (CoHs)p | 176 —178/4 |4,0902|1,5532| 10,72 es 62,8 ee ‘ 


Kak H3BeCTHO, peakIMA MpOM@KYTOUHBIX KOMIJIEKCOB CO CIMpTaMH CoOmpo- 


BOMMaeTCA BbIeIeHHeM OobUIOrO KONHUeCTBa Tenia. [loqo6Hoe xe aABeHHe 


HaOmofaeTcaA Mp pasmoxwKeHHH HX AMMHAMH. | 
B pe3yulbTaTe peakUHH B3aHMOJelcTBuA MpoxyKToB !—5 Ta6n. | c amuHaMH 
Bcerla KOJIMYeCTBEHHO BbiflesAuiCaA (eHOJ WIM, COOTBETCTBeHHO, eFo aHaJIOr. 7 
Bropo npoxykT STOH peaKWHH TOKO B YeTbIPeX CyGAaAX yaocb Nomy4uuTS. |! 
B KPHCTaJJIMYeCKOM COCTOAHHH H OUMCTHTb NepeKkpHCTasMsaluel us cMecH |} 
alletoH—acup (NeNe 1—4 B ta6a. 3). 


AMEWO Me S 


P, % 

ane Bemecrso eee a 
4 CHs (CsH;0)sP="i(CoHs)oJ- 126° | 7549 oe 56 HIVIEI 
2 CHo(CaHsO)P =N(CHa)aI- Taoe 7,69 ae 26 | ura 
3 CH (CHgCgH,O)2P =N(C,Hs)2J- 144 | 875 oe 44,4 | wrap 
4 CHg(CHgCeH,0),P = N(CH)2~ oor 7,19 no 28,8 } ura 


OcraJbuble MpOAyKTbI Mpelcrapasiu coOol BasKHe, cmerKa Oyporo usera 
*KHIKOCTH, KOTOPble MPH CTOAHHM Ha BO3SAYXe OMBIIAJIMCb C BbIeIeHHeM Homu- 
CTOBOMOPOAHOK COMM WHaKuaMuHa. 

IIpu NOMbITKE H3OMepH30BaTb Sup AusTUMAaMUoAupenumocopuctok Kue- 
JOTI HOMMCTBIM MeTHJIOM, OblI NOJYYeH MPOAYKT, TOR MecTBeHHbI npokyKTy 
B3aHMOeHCTBAA MeTHJITpUeHOKCuocwonuA C AMITHTAaMHHOM. Amuyodociut 
(Ne 5 B ra6n. 2), Kak CoequHeHue C TpexBasIeHTHEIM tboctbopom, 6ypHo pearupyer 
C OPOMOM B KOJIMYCCTBEHHEIX OTHOMeHMAX, a TAKKe BCTYNAET B peakiluto c Holue 
CTOH MebIO, OOpasysa KpHCTamMuecKkuli KOMMeKc c T. mt. 111° uw Mon. Becom 
1443 mporme BbmuncienHoro 479,5 X 3 (1438,5). 
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Amuyocociur 6p noyueH u3 XOpaHruyapuya Audpenumochopucrow Kuc- 
OTbI H AMOTHJaMUHAa B Cpeye acPupa 


P (OCgHs)2Cl -+ 2NH (CsH5)2 = P (OCsHs)2N (CoHs)2 + NH (CoHg)-HCI. 


Ilpu narpeBaHnu SKBUMOJIeKYAPHbIX KOMMUECTB aMHotbochura c Ho_UCTEIM! 
MeTHJIOM IIpH Temnepatype 100° 8 TeyeHne nomyyaca u nocmeqyollero oxmax- 
‘eHuA, BCA MaCCa B TpyOKe NOJHOCTbIO 3aKpHCTaM30Banacb. JlIa OCHOBHOrO: 
WpOMykTa peaklMH HaMM Mpefaraetca cdbopmyua: 


Ake NR‘J 
RO Neate 


Ero o6pa30BaHHe MBI-lipemiolaraeM MpOTeKartouluM MO CyeRyIOuULMM CXeMaM, 


(RO), R ROT GR re 
ene + NHR’ THRO F NRG|T+ROH — (RO)P=NR'T (3) 
R' R' 
chy Toe ” sh Cl a it are 
(RO),P—NR, —> |(80),0—NRz| J —— (ROMP=NRgJ (4) 
CS R R' 


Jina molTBepxKeHuA mpelmonaraemoro crpoenus mpozyKtos NeNe 1—4 
+B TaOn. 3 Obl MposetaH pA XuMMUeCKNX peaklnii. 

OmplieHuem mpogzyxkta Ne | ra6n. 3 Oba nomyyena MerusmdbocdbunoBad Kuc- 
jiota c T. na. 102° u HomucTroBoxopomnad Cob AMSTHIAMHHA C KOJMUCCTBEHHBIM 
BbIXOJOM. OToT (akT TOBOPHT O TOM, 4TO MeTHbHaA rpynna cBAsana c cpocdopom. 

Mol 8 9TOM MposyKTe HaxOMUTCH B Bue HOHAa. STO NOATBepxKaercA KOMH- 
YeCTBEHHBIM OcaxKleHveM AgJ a30THOKHCJIbIM CepeOpoM B Cpesle STHJIOBOFO CIIMp- 

|-ra. TombKO TaKHM CTPOeCHHEM MpOAyKTa MOXKHO OObACHUTH OTCYTCTBHe Y HUX 
| peaxuui mo cxemam (1) u (2). 

Ilpeqnonaraemaa HaMH CcxeMa OOpa30BaHuA MpolyKToB NeNe 1—4 u3 Ta6a. 3: 
HaXOMMT MOTBepKAenHe B pxAe paOorT NO H30MepHsalluH amupodocuTos. 
| Pavee aptropamu (°—*) 6pluIo MOKa3aHO, TO B pesybTaTe H3OMepH3allMu aMuJO- 
| PocPuTOB rasiOHHbIMM aJIKWJIaMH B MpPOTHBOMOJIOXKHOCTh H3OMepHsallun WMaMu~ 
_ocboctbutos, Kora OGpasyerca HOpMaJIbHbIM M30MepH30BaHHbIM mpopyxt (°), 
‘touyyaerca HerleperoHsioladca Macca MW COJIb (Ma/IKMaMuHa. 


Ilocrynusto 
29 1V 1957 


| 
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6y308,H.U.Pusnonoxenckui, M. A.3Bepesa, M3sn.AH CCCP, OXH, 1955, 


| 


“1021. 8A. Michaelis, Ann. Chem., 326, 129 (1903). 


| 
| 
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XHMHA | 


O. Tl. FOJIOBA, A. M. TAXOMOB, E. A. AH]JPHEBCKAS u P. ©. KPbIJIOBA 


O MEXAHH3ME TEPMHYECKOLO PACIIAA WEJIJIFOJIO3bI BBAKYYME j, 
HW OBPA3SOBAHHH 1,6-AHPHAPO-1,5-FJIIOKONUPAHOSbI — 
JIEBO JIIOKO3AHA 


(IIpedcmaeneno axademuxom H. H. Hasapoeeim 7 VI 1957) 


Jlo nocnequero BpeMeHH He MMeeTCH OMHOSHAYHOTO OOSACHEHHA MeXAHW3Ma |), 
oOpas0BaHUA, IIpH TepMHYeCKOM pacmae WesO03bl B BakyyMe, | ,6-aHrHApo- yr 
| ,5-rui0KONMpaHoOsbl —— JeBOFIOKO3aHa, COCHHEHHA C 3JICEMCHTAPHbIM COCTA- ji 
BOM 3BeHa CTPYKTYPHOH eAMHULbI WeOIO3bI, HO HMeIOUerO HHOE MOJIOKeHHE §}) 
rupokcusia (y Cy BMecto C,) w Ba KUCOPOAHEIX MOCTHKa BMeCTO OfHOrFO 1—5. § 

Upsun uv Onpaxem (*) npeqvioxkusin MexaHH3M OOpa30BaHHAl JIEBOIIOKO3aHa jh 
Yepes MPOM@EKYTOUHYIO CTAMHIO FHAPONH3Aa WesVONOSbI NO THOKOSbI M Meruypa- A 
Tallvio nocmeqHel. Whi 

Ora runoresa HaxofMsa NosTBepxyeHue B coodmujeHuax II. Kappepa (?) |) 
O MOJYYeEHHN JIeEBOTIIOKO3aHa C OOJIbIHM BbIXOJOM u3 B-d-rsHOKO3bI. de 

JH MpaBHJIbHOK OWeHKH CylecTBYIOWIMX MpelcTaBseHHH MexaHu3Ma OOpa- ge 
30BaHHA JICBOFOKO3aHa U3 WeNMIOMOSbI, MpeACTaBIAIOULerO YAaCTHHIM cayual gy 
TePMHYeCKOH MenouHMepH3allHu NWoOmuMCaXapHOB JO MOHOMepa, MbI CUHTAJN ‘}); 
HeEOOXOJMMBIM IIpOBeseHHe HCCeTOBaHHH C TeM, UTOOH MOMYYNTh AaHHble LIA | 
pelleHHA MPHHIUMMMaIbHbIX BOMPOCOB, CBASAHHBIX C OOPa30BaHHeM JICBOTJIIOKO- | 
3aHa M3 WesJIOIO3bI. 

TakuMH MpHHWMNvaIbHbIMH aHHbIMM sABAIoTca: 1) nomyyeHue ycToH- 
UMBOrO BbIXOJa JICBOTIOKO3aHa IIpH TepMHYeCKOM pacnaye WeJVIIOJIO3bI, dj) 
2) BO3MOXKHOCTh OOpa30BaHHA JeBOrOKO3aHa M3 B-d-rmioKO3bI, 3) BAHAHHE ; 
(PHSHYeECKOH CTPYKTYPbI WeOMNOSbI (MJIOTHOCTH YNaKOBKH) Ha ee TepMH4e- ; 
CKHHM pacnag, 4) BIMAHHe TOKOSbI Ha Mpollecc OOpa3s0BaHWA JICBOTIOKO3aHa ; 
M3 WeNONO3bI, 5) BIHAHHE BEIHUHHEI CTeNeHH MOMMMepH3allHN IWeVIIOJIO3bI. 

B pe3yibTaTe CHCTeMaTHYeCKHX HCCeLOBaHHH Mp W3MeCHEHHH pa3JIMUHbIX 
@usnyeckux (PakTOpoB OblIM HalieHbl ycmoBua (TeMMepaTypa, BaKYyM UH CBOI- 
CTBA [eNJOJIO3bI), MOSBO/IAIOWINe MOCTOAHHO Nowy4aTb 55—60% smeBormoKo3aHa. 

PesyubTaTbl, NOYYeHHbIe MPH W3YYeHHH BOSMOXKHOCTH OOPas0BaHHA JIeBO- | 
TulOKO3aHa U3 B-d-rIOKO3bI B OMTHMAIbHBIX YCIOBHAX TepMMYeCKOrO pacnasa 
WeMJUONO3bI, MpelcTaBeHbl B Ta6m. 1. Kak BUHO 43 WaHHbIX TAaOMMIUbI, BbIXOX 
JI€BOPOKO3aHa COCTaBIAeT BCerO JIMIIb 5—6% OT IIIOKOSBI. 


Ta6nauna 1 


Tlonyyenue JieBormoxo3anHa u3 B-d-rmoKO3bI HW We OO3bI 
IIpH TePMHYeCKOM Pactagwe B BakyyMe 


Bpixogq npoyyKToB B % K UCxOo]- | 


HOMY | Bptxoq, seporsioKo- 
Mcxonupiit | i. |) Gelnun Samui Salaus. Vor wexo ne 
MpOAyKT TBepAbIii KE AKHA DucTHINAT HOMY IIposyKTy 
TUCTHIAT + cyxol ocraToK 
8-d-I mroKo3a 39—42 57 o—6 
Llenmouosa 73—75 24 54—60 
JlepormoKko3aH 98,8 — 98,8 
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HccneqopaHua TepMuyeckoro npeBpallleHuA POKO3bI MOKa3bIBaloT, 4TO mpe- 
BpallleHve TvIOKO3bI B JI€BOTIOKO3aH BO3MOXHO, HO CTeleHb mpeBpallleHua 
OueHb HesHauNTebHa — Bcero 6%. J[anubie Kappepa o Oombuiom BbIxXone we- 
BOrOKO3aHa U3 f-d-roKOsbI He NoATBepzUUuch. IIpumeneHHaa Hamu BII€pBbIe 
‘MeTOZUKAa paseneHHA MpOAYKTOB TepMuYeCKOrO Pacnala FOKO3bI C MOMOLIbIO 
AHHOHHTOB MO3BONNa ACHTMPMUMPOBATb JEBOFIOKO3aH VM aTb OMO3HAuHBIi 
OTBET O BO3MOXKHOCTH OOPa3s0BaHUA JeBOFIOKO3aHa MO ero KONMUECTRE. 

Hiccneqopanus, MPOBeAeCHHbIe C WeNHOO30K, OONaMalolleH pasnuunoh cu- 
(8HYECKOM CTPYKTYPOM, XapakTepH3yeMOli NOTHOCTHIO ynaKOBKH, Obl OyOuH- 
-KOBaHbI HaMH paHee (3). 
| Tlonyyennpie pesyabrarst qaHHoro uccmesqoBaHuA TOBOpAT 06 u3MeHeHHH 
‘HallpaBJleHua XHMMYeCKOrO Npollecca TepMopacnaya WeONO3bI B 3aBHCHMOCTH 
OT yMaKOBKM MaKpOMOWeKyJI B peaJIbHoM OOpasue. M3 sTux NaHHDIX cmeqyer, 
47TO XHMMYECKHE Mpolleccbl TepMHYECKOTO pacnasla MeMOMOSbI HeEb3A paccmar- 
PHBaTb UCXOAA TONbKO M3 MpelcraBleHua oO i 
CTPOCHHH HHAMBHYasIbHbIX MOJeKY MomMMepa. To 


Ulonmkenue miorHocra ynakoBKH Makpomoste- a 
KyJI BefeT K NOHM2KEHHIO BbIXOJa JIeBOrMIOKO3a- —§ 
‘Ha HM YBeJIMUMBAeT BEIXOL MpoyKTOB ryOoKoro ae 
pacnafla We0103bI. S 
@akTbl HH3KOTO BbIXOLa JeBormoKo3aHa SY 
u3 B-d-rmoKo3pr (5—6%) uv u3 erKo ruqpoun- ay : 
SYeMOH IeONO3bI MpHBeAM Hac K HeOOXOMM- WH ° 
MOCTH HCCJIeOBaTb BIMAHMe MpucyTcrBua camoh 6S 
PIOKO3bI Ha TMpollecc OOpa30BaHHA JIeEBOrOKO- 20 7 We 


3aHa W3 Wentro03bl. C sToH Weblo rOKO3a Aubabha envokeoty 
BBOJMJIaCb B peaKIWMOHHY!0 CHCTeMY B KOMMUECT- 

Be oT 2 yo 20% or Beca Wemmtos03bI. Pesynp- Ae has SEP ema nlc 
ee eee Mal Puc: 1. KO3bI K We IOIO3Z€ Ha BbIXOJ, JIe- 
Kak BHHO H3 puc. 1, BBeeHHe TOKO3bI BORTIORDOALA 
(He€3aBHCHMO OT KOJIMYeCCTBA CHWKaeT BbIXOL 

,meporsuoKo3aHa Jo 30%. 

Tlockobky mpH TepMuuecKOM pacnafe MOHOMEepa (IVIIOKOSbI) JIeBOrOKO3aH 
‘He ABJIAETCA TABHbIM MpOLYKTOM, TO MpefcTaBAOCb HeOOXOAMMbIM TakKe 
HCCJIeEMOBaTb BJIMAHHe CTeNeHH NOMMMepusalluH Ha BbIXOJ JIeBOrIOKO3aHa Tp 
‘TepMHYeCKOM pacnaye Lemmon03bl. PesysbTaTbl THX ONbITOB MpeACTaB/eHb 
B TaOn. 2. 


| Ta6Omuna 2 


Bausnue creneHu NOJIMMepuv3allHH Ha o6pas0BaHHe JIEBOrJIFOKO3aHa 


' \ 
o 2 Ua) 
4g 5 3 8 
3 i} Bprxox npOxyKTOB pacnaya 68 © 3 
b 6&8 B % K Hesmlos0se Rees gg 
= On 5 ies 
iy fa) a © ‘4 « 8 o 
3 258 m BA mq 
B & M Eee Ov 
an ane KU TKHI gan ey vars 
ae ye 8 TBepaAbIi WuCTHINAT EHS) ke 
BS OR HM cyxoHu mo ee a) 
mae SRA ne ocTaTOK o$e. De 
Of On = OSE on 


4000 0,144 78 19,0 HILL 60,0 
450 0,144 UP 23,0 78,3 56,0 

200 0,144 76 22,0 WAG 94,0 

490 0,144 74 S(O) 72,6 5y3)7 10) 

150 0,144 75 20,0 72,0 54,0 
Llenn06uo3a oe 25 — — oe 


Kak caelyer “3 JaHHbIxX TaO. 2, H3MeHeHHe CTeMeHH NOJMMepHsallun B 
o6pasilax Wenmono3p or 1000 yo 150 mpakTuyeckH He OKasbIBaeT BAMAHMA Ha 
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oOpasoBaHve JIeBOrOKOSaHa; BbIXOA eFO COCTABJIAeT 55—60% mpu ycuoBHH | 
H CH3MCHEHHOCTH (PH3HUeCKOH CTPYKTYPHl. 

Jina BbIACHeHHA BONpOCa O BJMAHHH MMHHMMAJIbHOK JIMHbI Wen Ha o6pa- 
30BaHHe JIeBOrIOKO3aHa ObIJIM MpOBeeHbI HCCeOBAaHHA TEPMHYCCKOTO BO3eK- 
CTBHA Ha WenOOMO3y B BaKyyMe B TeX Ke yCJIOBAAX, YTO HM MPH PasJIORKeHHH 
Ie JIFOIO3bI. 

Mobi ycraHOBHJIH, YTO BbIXO MacTooOpasHOro AACTHIATA paBeH 25% wu BbIXo 4 
;eBOFIOKO3aHa COCTaBAeT BCero WHUIb 3—4%, cunTad Ha Wemmo6uo3sy (CM. 
TAO ie): | 

Tlonyuenuble HaMW JaHHble MOKa3bIBalOT, YTO OCHOBHbI€ 3JIeEMEHTbI THMOTESHI fi 
OOpasoBaHHA JIeBOTyIOKO3aHa Yepes MPOMeXKYTOUHbIe CTaqMM THApomM3a LWedl- i 
JUONO3bI LO FIOKO3bI HW LeruApaTalluu TOKOS3HI JO JICBOrIIOKO3aHa SKCIePHMeH- (i) 
TaJIbHO HE MOLTBEpKMalOTCA, HU, CJIeMOBATeMbHO, CaMa THMOTe3a HE ABJIACTCA 
cnpaBeIMBOH. 

VWcxofa 43 mpHBeweHHBIX (PakTOB, CyleLyeT CUHTaTb, YTO MeEXaHH3M OOpaso- fii 
BaHHA JICBOFIIOKO3aHa JOJDKeH BKJIOUATb CJIeMYIOWHe MpoOLecchl. ' 

B o6acTax C MIOTHOM yYnakKOBKOH MpeuMYLecTBeHHO HeT OOpasOBaHHe JeBO- ()) 
TiIOKO3aHa.3eCb MpOlecchl LeruApaTaluy  PHApOsH3a MMEIT JIMLWIb BTOPOCTeneH- fi! 
Hoe 3HaueHHe. B oOmacTax Cc H3MC€HEHHOHM CTPYKTYPOH MpeHMYULeCTBeHHO HILT | 
WerupaTalua U THApOsH3, NpHBOAALMe kK OOpas0BaHHlO XHMHYCCKH H3MCHEHHBIX | 
VM, BO3MOXHO, TEPMHYECKH HEYCTOMYMBEIX PIOKOMUPaHOSHBIX 3BEHbeB MOJICKYJIBI | 
nemonosb. Tlostromy pa3ppippl 1,4-8-ri0oKO3HHbIX CBA3€HM B 9TOM Cyly4ae He 
IIPHBOLAT K OOpa30BaHHIO JICBOTJIIOKO3aHa. ; 

Ilo Haliemy mpefcTaBeHHIO, Mpollecc H30MepH3alluH, MO-BHMMOMY, BKJIIO- |} 
yaeT MHIpallHio BOLOpOa THApPOKCHJIbHOH rpynnb oT 6-ro yrsiepoga K aTOMy | 
Kuclopoa mp 4-M aToMe yrviepoqa uw 3aMbiKaHHe 1-ro yrmepoqHoro aToma | 
c 6-M YrslepOJHBIM aTOMOM Yepe3 aTOM KHCIOpOa c OOpas0BaHHeM MATH- H CeMH: | 
YICHHOTO WHKIa C COXpaHeHHeM IMeCTHUICHHOFO ILMKJIa: 


Cormacno pacuetam Pusca (4), mpocrpaHcTBeHHoe pacnouioxKeHHe aTOMOB | 
aHTMAPOrOKO3HOTO §=3BeHa OlaronpusATcrByer oOpasoBanuto = 1-6-anruypo- 
KOJIblla OJlaroflapA TOMY, 4TO paccrosHHe Mexyy 1-mM u 6-M yraepogHEIMH aTo- 
MaMM ABJIACTCA HAMMCHbIUMM MO CpaBHeHHO C JOOOH Apyrol mapo coceqHux | 
YIJIEPOAHLIX ATOMOB. | 

Tlonmxkenue BbIxXofa JIeBOrOKO3aHa pH AOOaBeHHH TIIOKOSbI K WemTIONO3e | 
BbI3BaHO, MO-BHAHMOMY, TOPMO3AIHM JeHCTBHeM BeCbMa aKTHBHbIX OCKOJIKOB | 
MOJICKYJIbI TIOKO3bI Ha H3OMeEPpH3allMiO (parMeHTOB Wenn LWeMMIONO3bI B JeBO- | 
rJOKO3aH WIM OOKMPOBKOM paluKaJIbHOrO WeHTpa, BOSHMKalolllero Kak nepBbii 
akT Tpollecca OOpa30BaHHA JIeBOrIKOKO3aHa. | 

MoxkHO TpetnonoOxKUTb, YO JA OOpas0BaHUA SHAYNTeNbHBIX KOUINUECT | 
JI€BOTOKO3aHa B Pe3yJIbTaTe HSOMeEPH3allHH TIOKOMMpanOSHOrO 3BeHa ILesIIO- | 
JO3bI HeoOxoHMo HaJIMuMe WenH C BeJIMYMHOM CTeneHH MOMMepHsallnu, O6e- 
CneyHBaloleH Takyio *usuyeckylo CTpyKTYpy, KoTOpas, B BHILY OOKHPOBKH 
PHAPOKCHJIDHBIX TPyIM BOAOPOAHbIMA CBASAMM, TOPMO3HT Mmpolecc Merufpata- 
WMH HW Apyrue noOounble mporeccsl. 
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BuBpogu. 1. HeOonpuioi Berxog epormoKosana pu TepMuyecKoM pac- 
Maye Je€rKOrHApOMM3yeMOH LWeJJIOJIO3ZbI, FIOKO3bI HM IeO6uoO3bI Cc 1o6aBKol 
ryIOKO3bI OMPOBepraeT BO3MOX%KHOCTh NPHCYTCTBUA MPpOMeXKYTOYUHBIX cTalul o6- 
pasOBaHHA TOKOSbI M AeruparallMu POKO3bI JO JIeBOrIOKO3aHa, Kak MIpoMe- 
YTOUHBIX CTaqHH MpH OOpa3s0BaHHN JleBOrsmOKO3aHa U3 IWeJJIOO3bI. 

Oru axrei He NOATBEP%awoT PacipocrpaHeHHbli B WHTeparype ruApomu- 
THUCCKHH MernApaTaluoHHbI MeXaHv3M OOpasoBaHuA smeBOrmIOKO3aHa. 

2. OOpasopaHHe JeBOrIOKO3aHa CO 3HaUMTebHBIM BbIXOLOM (55—60%) 
(MPOHCXOMMT JIMUb IPH HaMHYMM OMpeseneHHOK JWIMHEI Wenn MakKpoMoseKyuJIbI 
juemmonosbl. [loxasano, uro 3HaYHTebHOMY BbIXOy JIeBOrOKO3aHa TIpH Tep- 
| MH4eCKOM paciiajle le ONO3bI B BAKYyMe HeOOXOAUMa YIMOTHEHHA CTPYKTY- 
| pa IeJIJIOJIO3bI. 

3. IIpomece o6pa30BaHuA MeBOrMOKO3aHAa BKMOUaeT pacnal MOeKYJIbI Wes: 
m0103bI 10 1,4-8-rOKO3HAHbIM CBA3AM MH MOCMeLyIOULy!o H3OMepHsallulo Nosmy- 
“WeHHOTO (pparMeHTa Welw B MONeKYJY MeBOrIOKO3aHa. 

OcHOBHbI€ BbIBOJbI, CAeaHHble Mp HCCIELOBaHHM WeMOMO3bI, MOTyT ObITb 
pac pocrpaneHsi Ha TepMu4eCKHH pacnal Apyrux nowucaxapufos, a Takxe, 
BeposxTHO, Ha JipyrHe Buybl NowHMepoB. 


Mucrutyt opranwyueckoh xumuu um. H. Je SenHHcKoro Tlocrynusio 
Axkayzemuu Hayk CCCP 28 V 1957 
UucrutyT seca 
Axkayemuu HayK CCCP 
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XHMH4 % 


H. HW. EPLUOB u A. T. SAAYC 


IKCNEPHMEHTAJIbBHOE OBOCHOBAHHE WENMHOrO MEXAHW3MA 
PETEPOrEHHO-KATAJIMUTHYECKOH PEAKUMM 
rHAPONOJIUMEPH3AUMH OJIE®HHOB, MPOTEKAIFOWEM 
NO, BUJIMAHHEM OKHCH YIPJIEPOA H BOJOPOJA 


(IIpedcmaeaeno axademuxom B. A. Kasancxum 19 IV 1957) 


Llenupie peakuMu, mpoTeKatoulve B OObeMe H MHMIMApyeMple CBOOOAHBIMH 4 
ATOMaMM WIM pasluKaslaMu WIMpOKO H3BeCTHBI WH MOLpoOuo usy4enbl. OfHaKo Jo } 
CHX Top HeT MPAMbIX M OMHOSHAYHBIX SKCICPUMeHTAJIbHBIX JOKAaSaTeJIbCTB i 
BOSMOXKHOCTH IIpoTeKaHHA WenHOro Mpolecca Ha MOBepXHOCTH TBepforo KaTa- # 
mu3aTopa, XOTA OKa3aHO, YTO HEKOTOPbIe peaKIMU ULYT Ha TBEPAOM KaTasH- 
3aTOpe NO paluKasbHOMy MeXaHH3MY, a Tak?Ke ONyOMKOBAaHbI TeOpeTHUeCcKHe | 
padorni (1), JomycKalollve BOSMOXKHOCTh LeMHBIX PeTepOreHHO-KaTaJIMTHYCCKHX |} 


peakuui. Panee HaMH MoKa3ano (?), uTo 


TeHHO-KaTaJIHTHYeCKOM BOCCTAaHOBJIeHHH I 
OKHCH yrulepoya BOopoyoM, sABUIA- 
}OTCA HHHWNaTOpaMH THAponouHMepH- 
3alHH osepunos. IIpezcrapnano uHTe- 
pec BbIdCHHTb, He HMeeT JIM 3TA PeaKkILHA 
IelHOrO XapakTepa, MOCKOMbKY mpH To- 
= MoreHHOH momuMepusaluu oviedbuHoB "i 
MOA JeHCTBHeM CBOOOJHBIX ATOMOB H pa- 
UKasOB Npollecc mpoTekaeT, Kak mpa- 
BHJIO, MO We€MHOMY MeXaHH3MY. STO OT: 
HOCHTCA K peaKUHAM MOJIMMepHsallun 
Ole*PHHOB (STHIeHA, Mponusena, GyTusIe- 
HOB), HHHIMHpyeMBIM Kak MmpocTesimHMu 
aJIKWJIbHBIMH payuKaslaMu (MeTHJIbHBbIe 4 
STHJIbHbIC), TAK H MeTHJICHOBBIMH paln- 
Puc. 1 KajlaMH, NOJIYYeCHHbIMH pa30%KeHvem | 
KeTeua. IIpu npopelenuu peakiuu rny- 
ponoluMepusalun c onecdbuHamu C2— Ca |) 
uC, (°—§) 6p0 ycTaHOBeHO, YTO Mp HeOoMbWHX KOHWeHTpaluAx OKUCH yr- ‘hy 
wepoa (L—2%), coepxalllefics B IpHMepHO SKBUMOJIEKYJAPHBIX CMeCAX owe: {i 
(puna c Boxopoyom, mpu 190° u armoctbepHoM aBreHuu OfHAa MovIeKys1a OKHCH yr- 
Jlepowa, BCTYNMBINAA B peaKUMI0, BOBIeKaeT B Mpollecc rusporomMMepusallun 
qo 45 Momekys oneduna (sTHIeHa) (puc. 1, KpuBaa 6). U3 storo BugHO, 4Ta 
OKHCb yrulepota BBY BECbMa MaJIbIX €e KOJIMUECTB, BCTYNMBIIMX B peakllHlo, 
H€ MOXKET PaCCMaTPUBAaTLCA Kak PeareuT B OOBIMHOM CMpIcue. Ilo cBOeMy BJIMAHHIO 
Ha peaKUMlO, KOTOPa MpOTeKaeT TOMbKO C €€ YUACTHEM, OKHCb yrviepoyla MoxKeT 
BBICTYNaTb B POM MHHUMATOPAa LenmHOoro Mpollecca NOMMMepHsallH WIM Ke KaTa- 
AH3aTopa. OAHaKO pos KaTamMsaTOpaB JaHHOM CJly4ae UCKMOUAeTCA, NOCKOMb- 
KY OKHCb yrvlepofa BXOJMT B KOHEYHBIC MPOAYKTH peakUNU 6es perenepalnu. 
Oxkucb yruiepofia B STO peakuu ABIAeTCA MHUUMATOPOM mporecca, MMerolllero | 
ABHO HEKOTOPHIC H3 OCHOBHBIX MPH3HAKOB, OMpPeMeAIOWMX WemHol xapaKTep 
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palukasbl, OOpasyrolluecaA mpu rerepo- 


peak NOMMMeph3alHu OJIePMHOB B OObeMe, HHVIMUPYeMbIX CBOOOJHBIMM aJl- 
KHJbHBIMH payuKalaMu,— AVIMHY IWenv, WI BEIXO Ha WHMMaTop (4YuCHO 3a- 
MOIMMepH3OBaHHBIX MOEKY JI OeDUHA, MPHXOMAMMXCA Ha YACTHULY MHMUMaTOpa), 
‘HAYMTEIbHO TIPeBbIMaIOWMX efMHHIY, WH 3aKOHOMepHoe yMeHbIUeHve 
KIMHbI Wen WIM BbIXOa Ha UHMWMaTOp C YyBeHUeHHeM ero KOHILeHTpa- 
un. 
| Oyna 43 xapakTepHbix ocoOeHHocTeli roMOreHHEIX WenHEIX peakuMi nowH- 
MepH3allMu OePWHOB MOM BIMAHHeEM CBOOORHBIX AJKMJIbHBIX paluKanoB — 
sABHCHMOCTb JWIMHbI Well WIM BbIXOa HA MHMUMAaTOP OT KONIeHTpallun 
PTUX palMKaOB. Ora 3aBUCHMOCTb OOYCOBIeHa PasJIMYHeM B CKOPOCTAX pe- 
RKIMM pafukKasIOB C MOJIeKYJaMH Olena HM PeKOMOMHAalHM panuKasos. IIpu 
sHAYHTEIbHBIX KOHICHTpPallMAX paluKanoB npeoOmayaer ux pekoMOnHalluA, 
i MpHcoemuHeHHe K OleuHAM (HHHIMMpOBaHHe) MpoTeKaeT MefIeHHO HM JaxKe 
Hie UjleT BOBCe; NP Mas{biX Ke KOHMeHTPalUAX CBOOOZHBIX payuKasloB, HAaOOOpoT, 
VCAOBHA MajlO OarOMpHATHHI AIA HX peKOMOMHALUN, BCeCTBHe Yero MMeeT 
MeCTO MACCOBOe MpHcoesuHeHHe UX K OJePHHY, YTO MPHBOAUT K BOSpacTaHHo. 
‘KOPOCTH MoHMepw3salMH. Takum oOpa3o0M, 6piwio HaOMIOJeHO, YTO BbIXOL Ha 
HHMUMAaTOp BOSpacTaeT C YMeHbINEHHeM KOHIeEHTpalun HHUMaTOpa (cBOOOAHHIX 
bafukKajioB). Bce sto XOpolio BUAHO M3 Cle yOUMX MpHMepoB: Mp BHECeHUE (°) 
te Kaxkypie 15,3 ma aTumena 117, 34, 4u 
),1 ma TerpasTuncBuHa, pa3nox%Kenuem Ta6auna 1 
XOTOPOTO OOpa3s0BaJIHCb SITUJIbHbIe palnka- 
fibl, Ha OJMH STHbHBIM PaRUKa B3aNOMM- yp oyonmiy| Konuenrpauna CO| Buixon xa 
€PpH30Bao0cb cooTBeTCTBeHHO 0,15; 0,83;  — onegun | ® 2CXO#HOM Fase, | uBHUMaTop, 
3,4; 225 Mowekyu 9THuNeHa; Np MomHMe- : : 
pu3aliun stTusena (°) nox elicrBueM Me- 
WIbHBIX  PpaWKaIOB, OOpa30BaBIUUXCA X-ynen 0, 
pasOKeHHeEM TeTpaMeTHJICBHHIAa,  mpH 0, 
f notpe6enuu 0,5 u 7,3% mocseqHero OT 4, 
BeCa STUJICHA, BLIXOJbI Ha HHMMWMATOP coc- 
rapid 5 4 0,59 coorpercrBeHHo. AHam0-  [ponnaen 
THUHAA 3ABHCHMOCTb BEIXOa Ha HHMIMa- 
Wop OT KOHIeHTpalluu OKMCH yrueposa Ha- 
Hs0aeTcA UB peakUMUH TuAponomMMepH3a- 
IMM OJIeC—PHHOB: MeCHbIIMM KOHILeHTpalluam 
DKUCH yruiepofa COOTBeTCTBYIOT OombUIHe 
#BbIXOMbI HA HHHUMATOP, YTO BUAHO M3 KPH- 
wo O puc. 1, oTHocsllelica K peakIMH C 
FOTUJICHOM, WH M3 TaOn. 1, re MpHBeeHbl 
DaHHble NO THApONONHMepu3alluu 3THJeHa, 
Miponwsiena u Oyrena-1. B makcumyMe 
CKOPOCTH peakUMH, KOTOpbI HaOsOMaeTCA 
vy Bcex onedunos mpu 5—6% CO B UCXOHOM rase M OTHOMIeHHAX BO}O- 
pola K oKucH yruepola 6—8, BpIxOJ Ha MHMWMATOP y STHIeHa paBeH mpHMepHo 8, 
mponujiena~ 4, Oyrumena ~ 3, rekcena 1—2. CkopocTb peakuHH uMeeT 
(CIOXKHY10 3ABHCHMOCTD OT KOHIEHTPalluM OKHCH yrueposla B UHTepBase Jo 5—6% 
OKUCH yTulepofa B Ose:HH-BOMOPOMHEIX CMeCAX HaOIOMaeTCH HeNpepbIBHOe 
duapacTaHve CKOpOCTH peakIlHH, KOTOpad 3aMe/WIAeCTCA IPH WanbHeHIeM yBeyu- 
MeHHH KOHIeHTpawun CO BnoTb Jo NomHoro MmpekpallleHuA peak y ose- 
tbuHoB Cs — Ca. SapucuMocTb CKOpocTH OOpa3s0BaHHA NpOMYKTOB peak OT 
(KOHILEHTPpallMH OKHCH yruepoa Np THApoNOMMMepusallun STMJIeHa MoKasana 
tua puc. | (kpupas a). Pereporenuo-KaTamuTH4ecKHU XapakTep peakiMu Fupo- 
INOMMMepu3allH BEIPAKeH B TOM BUIMAHHM, KOTOPOe OKa3bIBaeT acopOlNsA ovle- 
buna Ha peakIMIO: peakIMA NpoTeKaeT TOMbKO B TOM Cylydae, Kora UMeeTCA 
iHa KaTaslMgaTope alcopOuposanunili onedun. IIpu padore c ra3oM, coflep2KallluM 
50% C,H,, 25% H, u 25% CO, nponusen He y¥acTByeT B peaKIlMH, a TakKe HE 
ITMApMpyeTcA BOJOposoM B MmponaH, XOTA HU HaOolaeTca OOpIHAaA peaks 
o6pa3s0BaHHA yrieBOOpOAOB U3 OKHCH yruepoda M BOMopola. Oxucb yruiepona, 
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oo6jalad Gonbueli CKMOHHOCTHIO K alcopOlMN, YeM NponwseH, OOKHpyerT No-} 
BepXHOCTb KaTaJlM3aTopa, a Mp OTCYTCTBHM MpomWeHa Ha MOBepXHOCTH HeT |) 
M peakIlMH rug~ponomumepu3zanuu. TereporeHHo-KaTamuTM4eCKHH XapakTep j 
peaKUHM TakxKe JOKa3bIBaeTCA MOJIyYYeHHeM MOCTOAHHBIX BbIXOAOB YTJIeBOLOpo- | 
JIOB, OTHECeHHBIX K CMHHIe 06beMa HCXOAHOFO AKTHBHOYO [asa NpH pasOaBJeHHy | 
nocjequero asoTom (14). 

Vs sroro cilelyer, YTO peaKIMA THA poMoMMepHsalluu OePHuHOB NO BIMA- | 
HHeM OKHCH yrulepofa HW BOLOpOa ABMAeTCA TeTepOreHHO-KAaTaMHTHYECKOH Pe- | 
akueH C palMKaJIbHO-LeNHbIM MeXaHH3MOM. 

Takum o6pa3oM, Ha MpvMepe STON peakI\HM BMepBbIe B TeTepOreHHOM KaTAa- | 
JIM3€ SKCMEPMMeHTabHO OOOCHOBaHa BO3MOXKHOCTbh MpoTeKaHHA TeTepOreHHo-: | 
KaTaJIMTM4eCKHX peakIlM NO pafMKaJIbHO-lleMHOMY MeXaHH3My. | 

BnowHe BepoATHO, 4TO MH POACTBEHHEIM peakI[MM THApoNoMMMepH3salun Mpo-| 
wecc O6pas0BaHua yraeBosopoxos us CO u He TaKxxKe mporekaer B onpeseeHHOH |) 
CTay\M 10 pawMKaJIbHO-lenHoMy MexaHu3My. Hayanbuaa craqua 9TOro mpolecca ji. 
mporeKaer nO pauKa/IbHOMy MeXaH¥3My (rM{pokKoHJeHcallua), mpH oOpaso-§ 
BaHHu ovedunHoB. C HakoNseHHeM MOCIeqHUX Ha MOBeEPXHOCTH KaTasmM3aTopal}’ 


JIO*KHeHHaAA PAXOM Apyrux peakiiwi, HanpHMep rMApoKpeKHHToM, FuApHpoBa- 
HHeM UH T. J. OOpa30BaHve yrueBOJOpoO10B MpOHCXOAMT Mp cJ102%KHOM coue- 
TaHHM palluKambHOrO MeXaHW3Ma C paf\MKabHO-lenHbIM. B 9ToM cBeTe peakUHAq 
THApONOMMMepHsaluu ONePHHOB, HaYMHaIOllaAcaA co cTaqHH BBeLeHHA OJle*uHa, |’ 
paccMaTpuBaeTCA KaK 3aKJIOUHTebHaA YaCTb COMKHOH peakUMH OOpasoBaHHA)} ’ 
yrueBosopoyos u3 CO u He. a 

B o6mlHocTu XapakTepa peakilMi TuyponoMMepH3alnn U OOpa3z0BaHHa yr=') 
JleBokopoxos v3 COn He yOexaerT Hac HeHTHUHOCTh HX 3aBHCHMOCTH OT TeM-{ 
NepatTypbl WM Oouibloe CXOACTBO B XapaKTepe NpOMYKTOB peak. 


VucrutTyT opranuuecko xumuu uM. H. J]. 3enuucxoro Ilocrynu.i10 
Akajzemuu HayK CCCP 19 IV 1957 
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PHSHYIECKAA XHMHA 


B. MH. KJIACCEH u JI. M1. CTAPUHK 
K MEXAHH3MY JIEMCTBUA PEATEHTOB MPH @JIOTALMM 


(IIpedcmaeaeno axademuxrom IT. A. Pe6undepom 25 III 1957) 


Ye paHHue padorsl B o0u1acTH TeopHy dlorattuu oOpatiianu BHUMaHue Ha 
ACKJIOUNTCIbHOC SHAYCHHE JIMHeHHOM 30HbI TpexsasHoro Kontakta. IT. A. PeOuu- 
ilep YKasbiBal, YTO MMCHHO B STON 30HE Cilefyer HCKaTb pasrakKy MOeKYIApHO- 
rO MexXaHusMa JeHCTBUA PeareHTOB Ha IIpHMNaHMe 3epeH MHHEpaOB K MY3bIpb- 
aM Bosfyxa (’). OcTBamby BbICKasall Mpegnonoxenue, YTO peareHTbI-coOupa- 
CIM 3AaKPeMJIAIOTCA MpeHMYyLlecTBeHHO 
BOb Tpexda3sHOrO KOHTAaKTa; OCOGeH- 
HO IIPHroOJHbl WIA STOTO peareHTbI, MO- 
M€KYJIbI KOTOPbIX HMeIOT «TPUPUIIbHOe» 
oTpoeHve, T. e€. IpyMMbl, MMelollue 
SpOMCTBO, COOTBETCTBEHHO, C MUHepa- 
JIOM, BOLOH HM BO3Lyxom (*). Takue mo- 
MeKYIbI JOJOKHbI HavOoee YyCTOMUHBO 
akpelJIATbCA Ha Tpex*a3sHol rpaHnye 
a3nena cba3. Bpaamet paccmMorpes AB- 
JICHUA JIMHEHHOTO HAaTAKeHUA VW IMHeH- 
Hol alcop6uun Ha Tpexda3HbIx rpa- 
Humax, a J. Tammy skcnepuMeHTaJbHO 
lyCTaHOBHJI, UTO aNOJApHble peareHTbl- 
Maca OOpa3syIOT TOHKYIO HUTb BJOJIb 


rpaHulbl pasfesma cas (*). 

Bce aru cooOpaxKeHus He Obl, 10 
ee ee en BCDB EMBL « SKC CD HMCH- Puc. 1. Cneq Kalu BOAHOTO pacTBopa KCaH- 
aJIbHO, OCOOCHHO MPHMCHHTebHO K  qoreyara Ha MOBepXHOCTH sepHa TameHuta 
KulyyaaM menHon duoranuu. Tlostomy 
jOHM MWPaKTHUeCKH HE YUMTHIBAIOTCA OOJIbUIMHCTBOM MCCeqOBaTesen. 
Mexyjy TeM B Cily¥ae NOATBeEPKeHHA NOBILMICHHOM KOHIWeCHTpaluu B 3OHe 
pexcbasHoro KOHTaKTa MOJleKyJ peareHToOB-coOupateel MOxxHO BO MHOTOM 
IBbIACHHTb MCXAHH3M 3aKPellICHHA MHHepaJIbHbIX 3epeH Ha MY3bIPbKax, MPWYHHbI 
H ouleKyApHOrO rucTrepesuca CMauuBaHHA ("), a TaK2Ke OOACHUTb BOSMOXHOCTh 
(bnoralluu mp Kpaline HeOombINMX KOHWeHTpaluAx peareHTOB. OKcnepuMeH- 
aJIbHOe NOATBepKLeHNe YKAaSaHHLIX Mpekmomor*Kewult MOxeT, TAaKMM OOpasom, 
IcbIPPpaTb MOMOKUTCbHY!O POsb B PasBUTHM Teopuu PsoTaluu u, CeKOBATeNb- 
/HO, B ee MpakTHKe. 
| TIpegpryumme uccneqopanua, mposeyenupie V1. H. II]naxcnupm vu Hamu (?), 
InolTBepAumM TY YacTb PUMOTesbI, KOTOPad KacallaCb NOBeeHHA MaJOpacTBo- 
PHMBIX B Boe pearentos. B cayuae MocraTouHOu ruApodo6Hoctu MHHepasbHoH 
MOBEPXHOCTU KallesIbKH TaKHX PeareHTOB MIHOBeHHO BbITATMBAIOTCA B CIVJIOLI- 
HYIO HUTb 0 TpextbasHOMy KOHTaKTY. OTHM 3HaYHTeNbHO MOBbIlllaeTcA Mpo4- 
HOCTh 3akpemmeHus 3epeH Ha my3bipbKax. IIpucyrcrBue Takux peareHTOB 3a- 
MeTHO MOBbIIMaeT BePXHHi Mpesles KPYNHOCTH 3epeH KaMeHHOMO yrid, CaMopoy- 
‘HOM Cepbl H MM MOMOOHEIX MHHEpasOB, MepeXOMAUIMX B NeCHHBIM NPOLYKT mp 
(bnoralun. 


6 JAH, rt. 115, Ne 6 1129 


OnucpipaeMble 3/eCb ONbITH! NOSBOIMIM MOATBEPAMTb | HaJIM4YHe MOBbILNCH- 
HOli KOHICHTPalluu B 30He Tpex*asHOrO KOHTAKTa HM PIaBHbIX peareHToB-coOupa- 
Teel, MOJIEKYJIbI KOTOPbIX HMeIOT FeTEPONOJAPHOE CTPOCHHE. B xauectBe mpeq- 
CTABUTe/IS TAKUX PareHTOB Obl BSAT STHOBbIN KCAHTOTeHaT KaJIMA C PakMoaKk- 
THBHbIM H30TOTIOM ceppl S*°, B Kav¥ecTBe MHHepasa — rameuuT*. B KauectTse § 
OCHOBHOFO MeTOLa UCCNeOBAHUA OblIa IpHHATA MUKpoaBTopasuorpadusA (2) 

B neppoi cepHu OMbITOB KpyNHble KPH- | 
CTaJIbI TasleHHTa C ACHO BbIPaxKeHHbIMH IIO- | 
CKOCTAMH CialHOCTH OPHeCHTHPOBaJIMCb TaK, | 
uTO OHa U3 MNOCKOCTeH pacmOovaramacb | 
cTporo ropHsoHTaibHo. Ha Hee mulerkor 
HaHOCHJIMCb KallJIM BOJHOrO pacTBopa KCaH- | 
roreHata (KoHMeHTpaluelt 50 mr/m). Uepes | 
2 MMH. Kalla ylaianach (busbrpoBasbHo & 
6yMarol. SepHo mMoMellaloch Ha SMYJIbCHIO | 
(boTONMAaCTHHKH, HW Moce onpeeeHHO IKC- fii 
NO3uLMH WwiacTHuHKa nposBasuacb. Ilouru Bo §,, 
BCeX CJIyYatX MOXKHO Op 3aMeTHTb HamuuHe |, 
TeMHOM KAeMKU BAOb OpIBIeErO KOHTYpa NpH- § 
jiumanua (cM. oto wa pue. 1), uro cBuse- i. 
TEJIbCTBYeT O IIPCMMYILeECTBEHHOH KOHILeHTpa- | 
Puc. 2. Cneg my3bipbKa Bo3zyxa, Mp#- WMH B 9TOM 30He MOMeKYJI KCaHTOreHaTa. | 
EO Ee ee ee Bropas rpymna onpiroB elle OnMxKe COOT- IL. 
HHT BO ee BeETCTBOBaIa (IOTAIMOHHOMY aKTY. SepHo ft 

rajleHuTa MOMellalocb B Tako 2Ke pactTBop §. 
KcanTorenata. Uepes 1—2 cek. Ha ero MIOCKOCTH MOMElLaJIca My3bIpeK BOSAyXa. | 
To mpomectaun 1—2 Mux. 3epHO BEIHMMaJIOCb U3 pacTBOpa, OCTOPOKHO O6E3BO- I 
*KUBANOCb HM C e€FO MMOCKOCTH Jlenancd aBTopamuorpaduuecKuli OTMeUaTOK. jl 
OnpiTbl NoKasasIM, YTO HM MPH TaKoM MeToOjle SKCMEPpHMeHTAa MOMeKYJIbI palwoak- | 


THBHOrO KCaHTOreHaTa KOHUCHTpupyoTcA Mo rpanulke TpextbasHoro KOHTAaKTa 1 
(eve .'2). 1 

TakuM 00pa30M, MOX%KHO CUHTAaTb, YTO KOHWeHTPallMA MOJIeKYJI peareHTOB- i 
coOupatesed B 30He TpextbasHoro KOHTAKTA MOBBILIeHa 10 CpaBHeHHI0 c| 1 
WpyruMu yyacTKaMH TOBepXHOCTH MUHepasia; ambHelimme uccneloBaHus B |) 
o0acTH TeopuH PNOTALHU JOIMKHI YYUTEIBATb 9TO. | 


WUuctutyT ropporo jena 
Axaylemuu,Hayk CCCP 


UWMTMPOBAHHAA JIMTEPATYPA 
ill, A. PeGun pep wm mp. 


Tloctynuwi0 
14 Ill 1957 
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PH3HIECKAA XHMHA 


M. M. HAKH®OPOBA u 3. A. HOA 


NACCHBAWMSA W EMACCHBAUHSA CBHHILOBOTO AHOJA 
B KOHWEHTPHPOBAHHbIX KPEMHE®TOPHMCTOBOJOPOJHON, 
XJIOPHOK WH BOPOPTOPHCTOBOROPOAHOM KUCJIOTAX 


(ITpedcmaeaexo axademuxom A. H. Ppymcuneim 28 III 1957) 


B rrocuequee BpeMA B IMTepaType OMMCAaHEI UCCeOBAaHHA 10 371eKTPOXUMH- 
ecko cucteme PbO, /kucnora/ Pb c s1eKkrpomutom “3 JocTaTouHO KOHIeHTpH- 
POBaHHBIX XJIOPHOH, KpeMHedTOpuCTOBOLOpO_HOK HH SopodropucroBosopoL- 
“ol KHcOT (*). Takue 3leMeHTEI paOoralor pu HUSKHX TeMMepaTypax H BbICO- 
(MX Pa3PAMHbIX TOKAaX. OjHaKO ToBeseHe CBMHIOBOTO aoa H YCOBHA, MpH- 
LOMAULHE K €FO MacCHBalHMH B YKa3aHHbIX KMCIOTaX, MOApOOHO He u3y4asHcb. 
| Jina ucceqoBaHuaA mpolecca naccnBallau cBpunita (C—O) Opin ucnomb30- 
JaHbl leperHaHHad XJIOpHad KUCIOTa, KpeMHedTopHcTOBOMOposHaA KUCUIOTA, 
ofepxkalad (B %): H,SiF, 47, SiO, 0,14, SO, 0,01 u cmezpr As. Bopodropucro- 
ofopoqHaA KHCOTa TroTOBUsIacb u3 x. u. H,BO,; wu HF uw wmena cocras 
8 %): HBF, 49,5; H,BO, 3,04; Pb 0,1. Onirst npoBogusucb B nomucrupouo- 
ibIX sUeHKAaX B ClelMalbHbIX KpuoctraTax (KOe6aHHe TeMMepatypbI He Oovee 
1+0,5°). Tlorenttuan anofa u3Mepsuicd KOMMeHCalMOHHbIM MeTOJOM WIM mp 
(OMOIWLM KaTOAHOrO BOJIbTMeTpa MO OTHOLWIeHHMIO K HeMlouApH3yroulemyca PbO,- 
[leKTpoly B TOM %Ke pacTBope KHCJIOTHI*. 

B xkucaote JaHHOl KOHIeHTpaluu MpH MOCTOAHHOM TemMepaType CBHHILOBbIiI 
{40J, OCTaeTCA AKTHBHbIM H MaJIO TOMAPH3YyeTCA, eCJIH aHOJHaA MOTHOCTb 
Ka (iq) He MpeBbliilaeT oOnpesemeHHOH KPHTHYeCKOM BeJMYHHDI (ixp), 3aBH- 
pel OT pala cpakTOpoB. OnbITbI NOKasaJIH, 4YTO BpeMaA, Nocwe ucTeyeHuA 
oTOporo aHog MaccuBupyetca (t,), 3aBHCHT OT BbIOpaHHOH MVIOTHOCTH TOKAa 
iaccCHBaluH UM B MHTepBasle t, OT HECKOJIbKHX ceKyHY fo 1*/, yaca c xopo- 
ium 1pHO1M2KeHveM OnpesemseTcaA H3BECTHDIM ypaBHenuem: Ig t, = A— Bl eg ia, 
me A u B—xoncrantol. 

| CHwxenue Temnepatypbl BO BCeX CJIYYaAX CH/JIbHO YMeHbUAaeT  BeJIH- 
Muy ig, IpH KOTOPOM aHO MaccHBUpyeTCA 3a TOT Ke CPOK. IIpu 6omb- 
(OM CHHMXKeHHH KOHIeCHTpallMH KUCJIOTbI 3Ta MJIOTHOCTh TOKAa 3aMeTHO 
emmuuBaetca. Hau6ouee serko maccuBpupyetca cBuHel B H,SiFs. B HClO, 
HBF, npw t>>—20°C u ig<( 100 ma/cm® cpuHell He NaccHBupyetcs. 
Hauasbuaa crayua maccuBalWH, HeCOMHEHHO, ABJIAeTCA AudpySHOHHbIM 
poleccoM. STO cwleqyeT H3 TOrO, YTO MPH OCTaJIbHbIX PaBHbIX YCJIOBHAX, 
peMelmMBaHHe (BpallleHwve [uCKOBOrO 9JIEKT Poa) MBC Mp eae BpeMA Tac- 
HBupoBanua. Hanpumep, B 7,9 VN H.SiF, upu ig = 40 Ma/cm? u t= — 20°: 


Uncso0 o60poToB Be3 mepemem. 300 450 520 650 800 

to» MMH. 0,86 BAS U4 Less) 34 €0 
Ilpu ig > ixp CKOPOCTh HOHH3AIHM CBHHMA OoOJIbLIe, YEM CKOPOCTb 3JIEKTPO- 
AMMYeCKOrO TepeHoca HoHOB Pb?* HM CKOpOCTb UX quppy3sHH B pacTBop Noy 
UAHHeM TMOMBIAOMeroca rpaueHta KoHWeHTpanMu. B pesymprare mpouc- 
baat yBesuuenve KonneHTpanun Pb?" u o6pasoBanue MopucToro (paso- 
bro cod M0xXO MpoBosaleH BYXBaJIeHTHOM CBHHUOBOH COJIH aHHou 


* Vgmepennpli norenuvan PbO2 sieKTpoza B 7,9 N HeSiFg mpu 25° pasen 1,774 B, no: 


B. 9. 
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KucNOTbHI. I]m0THOCTb TOKAa H MOTeHIHal B NOpax pe3KO BO3paCTaloT M Ha | 


9TUX yuacTKax OOpasyeTCA MacCHBUpYtOUlHl CIO U3 PbOg. 


Ha puc. 1 nokasaHa THMMuHad KPHBaH W3MeHeHHA MOTeHIMasa CO Bpe- 


ee 
MeHeM IIpH MaccuBupoBaHuH Pb aHoja B 7,9 NH,SiF, mpH ia = 40 ma/cm? 4 
t — — 10° 6e3 nepememmBanua. B HavaIbHO CTaMu MaCCHBHpOBaHuA H3-3a 
CONPOTHBJICHHA COA COM MOTeHIMa pe3KO NOMHHMaeTCA, a TOK Nayaer 
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Normenyuan vy ome. nba 


(ZI AFETOIOUNRBABHINKR MAA WBA 
7 MUHy 


Puc. 1. U3menenue noTeHivana BO BPeMeCHH MPH NaccHBallHH CBHH- 
toporo anona B 7,9 N HeSiF, mpu ¢ = —10° 


ce 40 yo 5 Ma/cm?. Satem, BcmeycTBHe OOpa30BaHHaA B Topax PbO,, o6sta- 
jaioulel Xopomlelt aNeKTPOHHOH MpoBo_uMocTHIO (2), CTaHOBHTCA BO3MO2KHBIM 
MpOxo*KeHue TOKA C BbIemeHHeM KucsIOpoa. TlostToMy NoTeHWual CHUKaeTCS! 
WM TOK BOSpacTaeT JO HavabHoro 3HayeHua. IlaccuBupyrouluh cnoli us PbO, 
BCKOpe pacipocTpaHaeTca Ha BCIO TwOUlab BIeKTpOa, a COM CBHHILOBOL 
cOuJIH, He Nowy4aAd MONOMHEHHA, ObICTpO pacTBOpAeTcCA B KHCOTe, H ycTaHaB: 


JMBaeTCA MOTEHIHas, OTBEUAIOMIWH KUCMOPpORHOMY TepeHanpsxKeHHIo Ha PbO,} 


TIpH WawHOU tg > ip. 


Ha puc. 2 m0Ka3aHbl KPHBbIe elacCHBalWH TOCJI€ BbIKJIIONeCHHA accu: | 


BUpylolwero TOKAa CBHHILOBOrO aHOfa, s3alaccHBupoBaHHoro B 7,9 N H.SiF,’ 
MpH tg = 40 ma/cm? u tf =— 10° u Bbifep>xaHHoro Nocue 3anaccHBUpoBaHHus 


mpu TOH 2%e BemMuMHe ig B TeyeHve 1; 2; 4; 6 wu 8 muuH. V3 atoro pucynKe}) 


BUYHO, YTO MOTeCHIWHa NOCHE BbIKMIOUVCHHA MaCCHBUpyroulero TOKAa ObIcTpc| 


cnaqaeT 70 p= 0,70-+-0,66 B nO H. B. 9. SOTO 3HaveHHe, xapaKTepus3yt0:|' 
lee NOTCHWHa NaCCHBHOrO CBHHIa, COXpaHAeTcA TeM Oo/bIlIe BpemMeHH, Ye) 


JOJIbINe MpPOWlyCKaJIcH TOK Yepe3s 3allacCHBH pOBaHHbit aHO]l. 


Bpatllenve 9meKTpoya ycKopseT BpeMA JenaccHBalMu; Hanpumep, upri| 


700 06/mMuH. OHO yMeHbUIaeTcCA MpuMepHo B 2 pasa. 


Eciu mocne sanaccuBupoBaHud Yepes CBHHMOBBIi AHO MpomycKaTb Tor) 


HeOO/bIIOH MOTHOCTH (ig <ixp), TO MOTeHIMal coxpanserca HEKOTOPOK 
BpeMaA IIpH TOM %xe 3HaueHuN (9 = 0,70—0,66 B no H. B.9.), Hampumep 
MOCIE BbIAepKKH IPH tg = 40 mMa/cm? B TeyeHHe 4 MMH. MaccuBHOe cocTOA 


He COXpaHAJIOCh NpH ykKa3aHHOM MoTenwMane B TeyeHue 15 MMH, Mptl, 
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\ 
| 


ig = 1 mMa/cm?, 27 Muu. mpu ig =4 ma/cm? u 40 mun. TIpH ig =9 Ma/cmM?. 
IIpu ig >6 ma/cm? norennuan BO3pacTaeT JO 3HaveHHA, OTBEeUAaTIOINero 
BIjeeHHIO KucTOpoga (~ 2,2 B)*, | | 


3 10 5 20 29 JO db 4 4 60 mun 


Puc. 2. KpHBble H3MCHeHHA NOTeHWMasa Co BpeMeHeM TIpH fenaccuBalun 

cpuHua B 7,9 N HeSiFs npn ¢ = —10° mocue BbigepxKKu 3anaccuBupoBaH- 

Horo anofanpu i, = 40 ma/cm®; J — 1 mun., 2—2 mun., 3 —4 mun., 
4 — 6 muu., 5 —8 mun. 


Yka3aHHaA BeHYNHA MOTeHMasa MaCCHBHOrO CBHHIa 61M3Ka K 3HaUeHHIO 
0,666 8B, mpHBofumMomy Jlanyepom (*) aaa peakunu Pb + 2H,O = PbO, + 
+4H* + 4e. [puyumas sry peakiuio JIA MaccHBHOrO COCTOAHUA CBHHILa, MbI 
JOJKHbI MpeANOMORUTh OTBETCTBCHHBIM 3a NaccCuBallHIO Nopucri cio PbO, 
B KOHTaKTe C YHCTOM CBHHIOBOK MOBepXxXHOCTHIO. Orcioga WenaccuBalluA mpes- 
cTaBlseT coOoH pa3spxaAj, KOPOTKO3AMKHYTOTO TaJIbBaHHYeCKOTO 9/IeMeHTAa 
PbO, /kucnora/ Pb. IIpu stom nporexatoT peakuuu: anoyuaa — Pb + SiF2 > 
—PbSiF,+ 2e u karoqHaa PbO, + 2e + Ses + 4H* — PbSiF, + 2H,O. 

V3 mpvBeleHHEIX pe3ybTaTOB HallMX ONbITOB MOXKHO CielaTb BbIBOA, 4TO 
C YBeJIN4eHHeM BPeMeHH BbIJep2%KKU MaCCHBHOFO aHOJla MpH NMOCTOAHHOM MOTHO- 
CTH TOKAa (ig>>ixp) cnoHw PbO, yrommaetca, BO3pacTaeT WJIMHa HM YMeHblaeTca 
jiMaMeTp Top, BCuIeqCTBHe Yero 3aTPYAHAeTCA Anddpy3suA NpoyKToB peakuun 
B WopaX HM BOspacTaeT BpeMA JleMaccuBalluH (cM. pUuc. 2) 

Ilpu npomyckaHHuu aHOJHOrTO TOKa BeMMUMHOW fq<lxp MeNaccuBaluA 3aMej- 
JIACTCAH, UTO CBAZAHO, OVEBHAHO, C 3aMeIeEHHeM KaTOZHOrO Mpollecca Boccta- 
HOB leHuA PbO,, a Tak2Ke C YBEMYEHHEM OMHUECKOFO COMPOTHBeHHA padorato- 
lero raJIbBaHHYeCKOFO ZJIEMeHTA BCJIEACTBHE YBeIMYEHHA KOHILEHTPallMH HOHOB 
CBHHIa B Nopax NaccHBUpyroulero CuO#. 

Bali WpOBeseHbI TAK Ke MOTEHIMOCTATHYeECKHE H3MepeHUA TOKa IPH NOCTOAH; 
HOM 3HaueHHH MoTeHwMasa. SataccHBUPOBaHHbIM CBMHIWOBbI aHO pW tg = 
=40 ma/cm? npu t = — 10°B7,9 N H,SiF, BbiepKuBaJICA Mp TOK We MOTHOCTH 
TOKa B TeveHHe pasMuHoro BpemensH (4; 8 u 12 MuH.). 3ateM yMeHbIeHHeM BeuH- 
YHHbI ig MOTCHLMA CHUKaICA JO ~ 0,75 BU, HadMHas C STOFO 3Ha4eHUA, MocTe- 
N€HHO MOBbIWAJICA IPH OHOBPeMeHHOM H3MepeHHH CHJIbI TOKa IIpH yCTaHOBHB- 
IMXCA CTaWMOHAapHbIX ycnoBHAX. PesyuIbTaTbl STHX H3MepeHHH MOKa3aHbl Ha 
puc. 3. Us KpuBbix sToro pucyHKa BHAHO, YTO AIA MOLepxKanuA soOoro cra- 
WMOHapHOrO 3HaYeHMA MOTeHW Masa B MHTeEpBae OT 0,8 no 2,2 B mpesBapuTesbHO 


* Tipu i, =6 ma/cm® B yKa3aHHbIX YCOBMAX OITA Mperxe weM NOTeHMMaN NpuMeT 
3HaueHHe, OTBeYaIOee BbIJeeHuIO KuCMopofza (~ 2,1 B), Ha KpHBOii © (tT) ona 3a- 
nepxka upy 9 = 1,15 B. Ilo Jlanzepy (4) cucrema PbO + H20 = PbO, + 2H* + 2e umeet 
notennuan 1,100 B; moxHO nOmaraTb, NOSTOMY, ITO Nepe MepexoMoM K MOTeHWMaNy BbITe- 
JeHHA KUCMOPONAa pH tg > lyp MeTaslmMuecKHH CBUHeEIL B Mopax MoKkpbiBaetca cnoem PbO 
HJIH JBYXBaJICHTHOM COJIM CBHHIa, MepeXOAAMIMX BCKOPe B PbO,. 
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3allaCCHBUpOBaHHOFO aHoja HeOOXOJUM aHOJHbIH TOK OJHOM M TOM 2%e BeIM4MHBI. 
Tpu ¢< 0,8 8B TOK crpeMHTCH K YMCHbUICHHIO BCeCTBHEe jlenaccHBallwi, pu 
o >2,2 B HauMHaeT BbIJeATHCA KUCMOPOA MU TOK C yBeJIMUeHHeM none ala 
pe3ko Bospacraer. CralmonapHbli TOK B HHTepBasle MOTeHIMaIOB OT 0,8 10} 
2,2 B, MOCKOJIbKY OH MpeJOTBpalllaeT elaccuBallulO, MOKET ObITb OTOXKTeCTBIeH 
¢ TOKOM Koppo3uk rambBanuueckoli nappt PbO, — Pb. Cumxkenue ToKa KOpposHH 


mafea” 


O5 40 3 40 Ze 506 
Omit Hb ——> 


Puc. 3. 3aBHCHMOCTb IJIOTHOCTH TOKa OT MOTeHWHala maccuBHOrO 

cBuHua B 7,9 N HeSiF, mpu ¢ = —10°, usmepeHHad MoTeutHocta- 

THYeCKHM MeTOJOM IpW BbiepxKe Mocle salaccHBHpOBaHHaA pH 
i= A0 ma/cm?; 1 — 4 mun., 2 — 8 muu., 3d — 12 mun. 


Cc YBeJIMUeHHeEM BPeMeHH TIpeMBapHTebHOH BbIepxKKH NWacCMHBHOTO JeKTpOsa 
IIpH BbICOKOM MIOTHOCTH TOKAa (ia >ixp) BbISbIBACTCH YBeIHYCHHEM TOJLULMHBI 
MacCHBUpylouleroO COA WH OMHYECKOTO COMPOTHBJICHHA TabBaHHuecKOH Mapbl 
(cm. puc. 3). Hocrosucrso Toka Koppo3HH 8B WHpOKOM HHTepBasle NOTeH- 
IlMasIOB Tak?Ke CBA3aHO, MO-BHJHMOMY, C TeM, UTO yBeH¥YeHHe NOTeHIMala B 
yKa3aHHOM BbILIe HHTepBale NPHBOAMT K COpa3MepHOMY BO3paCcTaHHIO TOVJI- 
IMHbI NaCCHBUpYIOUlero COA HW JWIMHbI KaHasIOB Nop. 

TlaccuBalua CBHHIa B KOHILeEHTPHpOBaHHOli H,SiF, umeeT BHelIHee CXOJCTBO 
c NaccnBallveli Keslesa B CEpHOHK JIM A3OTHOH KUCOTAaX, oNMCaHHOM Boxreddepom 
c coTpyqHukamn (°, °). OnHako, Kak CilelyeT M3 H3102%KeHHOTO, MeXaHH3M TOJ- 
lep2%KaHHA MacCHBHOFO COCTOAHHA CBHHI[OBOTO aHOa H Mpollece JenaccuBallun 
erO uMeloT HHYyIO pupory. Pasmmuve sakmouaeTcaA, B TepBy!O oO¥epelb, 
B TOM, 4YTO B cyyyae Kemlesa aHOMHbIN CTaWWOHAPHbIt TOK, HeEOOXOMMBIL WIA 
CoxpaHeHuA NaccHBHOCTH, Ha 3 NopsAKa MeHbllle, 4YeM B Cy4ae cBuHa B H,SiF, 
M pacxofyercA OH Ha OOpas0BaHHe OKUCH %Kele3sa, KOTOPad pacrBopsercsa Cc Mo- 
CTOAHHOM CKOpOCTbIO, A He Ha NoOaBeHHe paOoTbl TabBaHWuecKol Nap U3 
MOpHCTOrO COA ABYOKUCH CBHHIWa, KMCJIOTHI HW MeTaJIMYeCKOTO CBHHILa. 


Hayuno-nccneyopaterbckuli | Tlocrynuso 
SJIEMCHTHO-SIEKTPOYLOIbHbIM HHCTHTYT 28 III 1957 


IMTMPOBAHHAA JIMTEPATYPA 


LJP SST ord t,. Wig O Cane ere Schoeger, D.N. Craig, Trans. Elec- 
trochem. Soc., 90, 405 (1946); J.C. White, W.H. Power,R.L.McMartri CR ds 
Rierce, Trans. Electrochem. Soc., 91, 73 (1947); G. W. Vinal, Primary Batteries, N. Y., 
1950, p. 282—303; A. B. Garrett, J. Welsh etal., J. Phys. and Coll. Chem., 58, Ne 4, 
505 (1949). * U.B. Thomas, Trans. Electrochem. Soc., 94, Ne 2, 43 (1943) Kes Bronte 
hoeffer, U. Franck, Zs. Elektrochem., 55, 80 (1951). J.J. bander J. Ele 
trochem. Soc., 108, Ne 1, 1 (1956). ® U. F. Franck, K. Weil, Zs. Elektrochem., 56, 
814 (1952); A.M. Cy XoTuH, Yeu. xuM., 25, B. 3, 314 (1956). 
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| JamM 9TOoT addeKT mpH uccmejopa- Z 


| Hep*Kalllux  coeuHeHHH, Tak Kak 


pefeIATb CYULeCCTBOBAHHe B PaCTBO- 


Joknann AKkanemun HaykK CCCP 
1957. Tom 115, N 6 


PHSHIECKAA XHMHA 


JI. B. XAMJIEHKO 


ACCJIEMOBAHHE KMHETHKU PA3BYTHA JE®OPMALLMM CABUPA 
B BOJHbIX PACTBOPAX; JIMLEPHHA, CAXAPO3bI MW KCHJIMTA 


(Ipedcmaeaexo axademukom II, A, Pe6uxdepom 28 III 1957) 


B 1953 r, Hamu Obl MoKasaHo ('), UrO KpuBbIe TevenuA ¢ = ¢ (c,P) oBOMHEH- 
HOTO IvIMWepHHa He COOTBETCTBYIOT HbIOTOHOBCKOM XKUAKOCTH, a aHaJIOPM4Hbl 
peorpaMMaM TeweHHA PaCTBOPOB BbICOKOMOJeKYJAPHBIX, coequHeHUH (7). Hanu- 
une 9JlaCTHYHO-BASKOLO YUaCTKa Ha KPHBOM TeEYeHHA PIMLepHHa ObluIO MOATBeEpx- 
yeno paOorol A. Koporxoxsoit u J. Cannomupcxoro, Koroppie B 1955 r. Ha6,10- 


E- 


P=0 4 


HHH TIWWepHHa Ha SlacToMeTpe Beli- 
sepa — Pe6uuyepa (°). 

B cBxA3H C HeEO*KNMLaHHOCTHIO NOWy- 
YUeHHBIX Pe3yJIbTaTOB, pecTaBsAs0 
MHTepec NOAPOOHO H3Y4HTb peoworu- 
ueckHe CBOMCTBa TviMlepHHa Hu ero 
BOJHBIX PaCTBOPOB B BO3MOXKHO LIMpo- 
KOM HHTepBaJle KOHILEHTPallHi, a TaK- 
2ke BOJ[HbI€ pacTBOPbI THApOKcuJICO- 


THApOKCHJIbHaA Tpyiila Moker Oll- 


SEs Ss SS NaS SS SS 
Oa. @ 


2 aU W 
pax Yka3saHHOW aHOMaJIMH 3a CUeT = — ee 


BOLOpOAHOUK cBa3n. B KauectBe 00beK- 

TOB HCCeEIOBaHHA OblIH B3ATbI BOI- Puc. 1. SaBucuMocTb Aedopmauun OT BpemeHH 
nepopMalun Ana rauuepHua 100% -% KoHteHT- 

HbIe PACTBOPbI CaXapOSbl MMATHATOM- Hany. 1 —P=0,0002; 2— P= 0,0004; 

HOTO CIIMpTa KCHJIMTA. 3 —P=0,0006; 4— P= 0,0008; 5—P= 

OMacTHYHO-BASKHE CBOMCTBA CyXO- = 0,002 mun/cm?. 
ro H OBOJHEHHOPO rivlepuHa, a TaK%Ke 
yKa3aHHbIX BbIIe PpaCTBOPOB H3Y4aIHCb B BbICOKOUYBCTBUTeIbHOM 3J1aCTOBH- 
cko3uMerpe II[pemona, NosBOuAIOUeM IKCHePHMeHTHPOBATh B OOMACTU HallpsxKe- 
Huu caBura or 0,0002 nuu/cm? u Bemue (*, *). 

OKCHepHMeHT MOKa3al, YTO MCTHIM CyXOM TiMIepHH Mp aHHOM pexKume 
neopMalluu Beyer ceOa, KaK HCTHHHAA HbIOTOHOBCKaA *uKocTb. PeorpamMbl 
e = o(t, P) rpatbuyecku BbIpaxKaloTcA MpAMbIMH JIMHHAMH Oe3 OOpaTHorO xosa 
nocie cHaTua Harpy3Ku (puc. 1). pu pas6apneHuu rintepuHa BOOM pesKo 
MeHSAIOTCA ero ympyro-Bi3sKue cBolicrBa. Yxxe 95% pacrBop oOsayaeT ABHO 
BLIPaxKeHHOH 2uiacru4HoctTH1O. Tipu ambHelilieM pa3sOaBJIeHHH ympyro-BaAsKHe 
KOHCTaHTbI pacTyT, Mocruras MakcumyMa B 70%-M pacrsope. 

Ha puc. 2 npeacrapnenbi KpuBple © = 9(t, P), nonyyenubie Aa 80%-ro 
pacTBopa MW THMMUHbIe JIA CHCTeMbI rIMiepHH — Boa B MHTepBase HCCeMOBaH- 
HbIX KOHILeCHTpallui. 


P ct) 
PapHopecHblit Moxyib E = ~~, BbIYMCJeHHbI U3 COOTBETCTBYIONIAX KPHBBIX 
m7 
e = (ct, P) usMenaetca KOHMeHTpallueli pacTBopa CileAyIOuluM o0pa3om: 


Konueutpanua, % 80 70 60 
page 8 6-03 800,0 80,0 
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Peorpammpl ¢ = o(t, P) CHUMaIMCb JA BOLHOrO PacTBOpa CaXapOsbl KOH™ ji’ 
pete tae 50% mpv HanpsAxKeHHAX CiBura OT P = 0,0002 70 P = 0,002 aux/cm? 4)’. 
(cM. puc. 3). 


Kpupple 3aBicuMocTH JedopMalluu Cipura OT BpeMeHH TecbopMalluuv, mpHBe- i 
JleHHEIe Ha puc. 3, NOKasbIBalOT, YTO JaHHBIH pacTBOp o6s1aaeT 271aCTHYHOCTHIO, ||)” 


CROLCTBEHHOM paCTBOpaM BbICOKOMOJIEKYJIAPHBIX COCMMHEHHH HM o6HapyXeHHOH 
HaMH B CHCTeMe TviMIepHH — Bola. 


2 
€-10 
90 


80 
70 
60 


Puc. 2. 3aBucHMocTb JehopmaunHu OT BpeMeHH fedopMaluu WIA 
80% -ro pactrBopa rumuepuna. J — P = 0,0021; 2 — P = 0,0043; 
3 — P= 0,0064; 4 — P = 0,0085 gun/cm? 


IIpu HarpeBanuu pacrsopa yo 100° nponcxoguT paspylienue CrJOMWHOH 
CTPyKTYPHOH CeTKH, OOycNOBMHBalOleH yimpyro-3/lacTHYeCKHe CBOMCTBA CHCTe- 
MbI, C MOCWeYIOUIMM BOCTaHOBJIeHHeM MpH OXJaxKeHuu pacTBopa Jo 20°. 

AnalorMuHo Hccseqo- 
Baca 50%-  BONHbIM 
3 7) pacrBop kKcusuta. Peo- 
TrpaMMbI ¢« = o(t, P) cHH- 
MaJIuCb IIpH pa3JIHUHbIxX 
HanpAKeHHAX CABHTAa OT 
P = 0,002 gux/cm? Jo 
P = 0,008 gun/cm? mpu 
Temmepatype 20°. 
zi Fr mB 2 ~ —— Bo sBeex culyyaix mo- 
M mun JYYeHbI KPMBbIe, aHauo- 
4 ; THUHbIe KPHBbIM, MOuy- 
He. 3. 3a 2 
uaa 80% To. pactoapa cetapeael Bee Te ol anonOb inti aaey aaa 
2— P= 0,0004; 3— P= 0 0007 qun/c 2 Ue xX 
9, M apospl (puc. 4). 

V3 npupeqeHHbix JaH- 

HBIX CyleqyeT, 4TO: 


2 
€:10 


MOJICKYJIbI, JIA KOTOpBI 
X XapakTepHa 
bres p PHa BbICOKOSIaCTHuecKaad BpeMeHHaa jedop - 


MaIlHA, IPHBOMAUad K NOHATHIO O PaBHOBeCHOM MIM TpeqembHOM Mopyule 
'Yyupyrocru 

3. CrpyKTYpbl, BOSHMKalollMe B HCCIeLYeMbIX 2%UMKOCTAX, THKCOTDONHEI, 
BIC OKO3/1ACTHYHBI, C HEOOJIbIIMMM CHJIaMH ClleMIeHuA MEK 37leMeHTaMn CTpyK- 
Typbl. Onn, M0-BHHMOMY, 3aHuMatoT MpoMexkKyTouHoe nosoKeHHE Mexly Koary- 
AAMMOHHBIMH WM KOHeHCalMOHHEIMA CTPyKTYpaMM, W3yyaeMbIMH COBpeMeHHOIt 
KOJION“IHOH xumuelt (5, %). 


Puc. 4. 3apucumocrbh jesbopmMaluu oT BpemenH pedopmanuu 
nua 50% -ro pactBopa KcumuTa B Boge. J — P = 0,0021; 
2— P= 0,0043; 3 — P= 0,0085 jun/cm? 


4, IlpumMenenne BbICOKOUYBCTBUTEIbHLIX METOLOB BUCKO3HMeTpHH, OcylllecT- 
BJICHHOe HaMH IIpH MOMOUIM BuCKOsHMeTpa [l]BeqoBa, NosBONHeT H3Y4UTb 
‘OUeCHb TOHKHE CBOHCTBA Me@XKMOJIEKYJIAPHOTO B3aHMOJeHCTBUA, MpPOABJIATOLIe- 
| TOCA B JaHHOM Cyly4dae B CYILeCTBOBaHHH MeXaHHYeCKH-KeCTKOFO CTPYKTYPHOrO 
Kapkaca. 


Vuctutyt o6mel u HeopranMyueckolt XHMHU Tocrynuao 
Axkajlemuu Hayk YCCP 14 I 1957 


UMTHPOBAHHAA JIATEPATYPA 


| 1Y. A. Tymaucxuidh, JI. B. XattneuxKo, Kona. xypu., 15, 426 (1953). 
7A.C. Kon6anosckxag,, Il. A. Pe6Ouugep, Konan. xypu., 12, 194 (1950). oe 
Kopotxkosa,.Canyzomupcxku ii, Kona. xypu., 17, 264 (1955). 4 O. H. Il Be- 
jnos, J. Phys., 8(2), 341 (1889). 5 P. Rehbinder,* Disc. Farad. Soc., Ne 18 (1954); 
\Tp. 3-% BcecorosH. Kondep. mo Komo“g_HO xumuu, 1957. 
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Jloxnaygn AkayeMuu Hayk cccPe 
1957. Tom 115, Ne: 6 


BHOXHMH A | 


Unen-Koppecnonyzent AH CCCP B. ®. KYMPEBAY u E. H. MOMCEEBA : 
) 


BHEKJIETOUHbDIE ®EPMEHTbI JIMUIAMHAKOB 


B nocneqHHe rofbl sMIuAawHHkKH HAYMHAIOT NpHOOperaTh 3HaYeHHe Kak MCTOU- |i 
HUK IWeHHbIX aHTHOMOTHKOB. CrelkyeT 3aMeTHTb, YTO AHTHMHKPOOHBIe BellecTBa | 
JIMMAHHAUKOB — JIMIMaHHHKOBbIC KHCJIOThI — OTJIH¥4aIOTCA BbICOKOH CTOHMKOCTHW; jj: 
H€KOTOpbI€ U3 HX MOLYT COXpaHATLCA Oe3 NOTepH CBOMX AHTHMUKPOOHIX CBOHCTB | 
B TeyeHue JO Tpex jlecaTrKoB ser (*). CozepKanne JMWaWHUKOBIX KHCJIOT 
B pa3JIMUHbIX BHlaX JIMMAaHHHKOB KOJIeOeTCA B 3ABHCHMOCTH OT YCJIOBMH Ipo- jj. 
W3pacTaHHA HW CBAZAHO C (UusHOOrHYeCKON aKTHBHOCTbIO COeBHIa. DepMeHT- jf 
Hb almapaT siullatHHkKOB lO cero BpeMeHH OCTaeTCH He HCCIeOBaHHBIM, | 
eCIM He CUNTATh CyYalHbIx HaOmoZeHui (7, %). | 

MepMeHTH! HINAaHHAKOB H3yUaIOTCA B Hallie WaOopaTopuu B TeyeHHe pxfla {ir 
set. B HacTroalileM COOOILeEHHM MIpHBOAATCA aHHble, XapakTepusylolMe PepMeHT- |)’ 
Hblii allmapaT CeMH BYOB JIMMIaMHUKOB, MpOu3paCTalolluX B pa3JIMYHbIX IKOMO- } 
THYeCKHX YCJIOBHAX. 

JIis uccyleloBaHHA HCNOb30BaHb! JIMWanHHKU, CoOpanHble B JleHHHrpaz- ii) 
KOH OOsacTH H Ha KapesbCKOM MepellieiKe; HCMbITLIBAIMCb TakxKe TepOapHble 
OOpa3lbl, coOpaHHble B MocielHHe Towbl. Buybl WuWawHUKOB OMpeyesAasuCh | 
uuxeHonoramu Boranuueckoro uxcrutyra Akanwemuu Hayk CCCP — B. II. Ca- 4, 
Buuem u K. A. Paccayzunoit. H° 

Jia onpefeieHHaA akTHBHOCTH (epMeCHTOB BOSAYUIHO-CyXOM JIMINAMHUK, ero jf: 
CJIOCBUULE, OUMMaJICA OT MOCTOPOHHUX UaCTHI, HM OMePTBEBLIUX TKaHel, TULATeJIb- |). 
HO IIpOMbIBaJICA NOL CTpyel BOXOMPOBOAHOM BOI C MbIIbHOM MeHOM, HECKOJIbKO |) 
pa3 IpOMbIBaJICA BHAYAIe JMCTHJIMPOBaHHOH BOOM, 3aTeM CTepHJIbHOM UCT | 
JIMpOBaHHOK BOOM; CTepHIN3aluA NPOHSBOAMIAacb NOrpyxXenueM JuWwaiHuKka 
Ha HeCKOJIbKO CekyH B 1% pacTBop mepeKucH BOLOpOya uM anNTuOnoTHKa. 
B kauecrse anTuOnoruka npHMensasca 1% cnupToBbIii pacrBop HaTpHeBow com 
YCHHHOBOH KUCIOTHI (IpenapaT «BuHanH»). 

Onpeylemenve akTHBHOCTH MepMeHTOB MPOH3BOAMIOCb B KOPOTKUX Npobup- 
Kax, 5,o—6 cm AumHon, 1,2—1,5 cm Auamerpom; npoOupKu crepHM3s0Bamucb 
CyYXHM KapOM B CYIUHJIbHOM likady, pu Temnepatrype 120° sw reyenue ofHoro | 
uaca. B karkybili onbIT Opanocb NO YeTbIPe MPOOUPKH, W3 KOTOPBIX [Be ObIIH 
ONBITHDIMH HM ABe KOHTPOJIbHBIMH. B onbiTHble MpoOupKH BHOCHICA cy6cTpaT 
(2,5 mu), CooTBeTcTByIOIIN OycbepHEIi pacrBop (5 Kane), KycoueK quWaiinnKka 
(0,05 r) u tonyon. Cy6crparni u 6ycbepHble pacTBopbl MpeqBapuTembHO CTepHJIH- 
30BaINCb. OHA U3 KOHTPOJbHBIX MPOOMPOK 3anOHAIAaCcb TeMM xe BelllecTBaMH 
MB TeX 2Ke KOJIMUECTBAX, UTO H OMbITHAA, HO 6€3 COeBUIILa MHIlalinuKa. Bo BTo- 
Py!0 KOHTpobHyIO NpoOupKy (6e3 cyOcrpata) HamMBaNacb CrepuibHand WuCTUI- |) 
JIMpOBaHHad Boa (2,5 Mu), OydepHbIt pacrBop (5 KaMewb) H BHOCHIMCb KYCO- 
uek CloeBuita u Toyo. I[po6upku B3sOaIThIBaIMch UM, 3aKpbITHIe MpoOKaMu, 
noMelasucb Ha 16 uac. B TepMocTaT pH TemMnepatype 37°. Sxcnosuuua AIA | 
Henuonasbl — 96 vac. AKTHBHOCTh KaTaslasbl HM 3MMa3bI OMpesemsAach cpasy, 
NOc€ MOATOTOBKH CJIOeBHILa, pH KOMHATHOM Temmepatype (18—20°). Bce! 
ONBITEI NPOBOAMINCh B ByX U Oomee noBropHocrax. IIpumMensmuch cresyroulme 
cy6crpari: 2% pacrBopbl caxaposbl, acnaparMHa nu MoueBuHET; 1% 2xKenaTuHAa | 
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Ta6Onuna i 


AKTHBHOCTh BHeKJeTOUHBIX PepMeHTOB JMWalinuKoB (ompITH 1955—1956 rr., sKkcnosuuMa 
16 uac., Temmepatypa 37°) 


iss) 

8 

| os s is 
Buy, MecTO H Bpema cOopa mMWaiinnKa; Ge 2 ws s s cS S 
© & 5 @ 3 3 & q S 
by a g is 3 io) @ & 8 5 5 
cyOcTpaT 5 v 5 oO = S a w Ss ss ° 
s is 5 * Et i= a) =! a & Pa 
= i vo £ Gs S [=3 rs) S| Gs) 3) 
< S = & us (es <q | o Nn Eo) 

Usneaceae 


Evernia prunastri(L.) Ach., Jiénuurp. 


o61., Jlepaye, VII 1952 r.; na ay6e} a++]++]/4++]/++] +] (+)) +/44+/4+4]) +} 4+ 


To .2x«xe, Jlenuurp. o6n., Jlyra, 


VI 1994 r., Ha wepemyxe at+tlt+t} +](+)}(+)} —) —l++) +/4++4+1(+4+) 
o xe, JlenHurp. o6n., Jlyra, 

VI 1954 r.; Ha mune aptfittittjp4) 4) +i4+)t4) +) 4) — 
To xe, Kpacnogapcx. Kpal, Mait- 

kon, X 1955 r.; Ha ay6e Oe ree hey elo letaete terest eer 


lEvernia furfuracea (L.) Mann., 
Jlenuarp. o6n., Jlyra, V11954r.; 


va Gepese B+ J+) -)++] (4)/4+)44+)44] +]44) 4+ 
To 2oxe, Jlenuurp. o6n., Jlyra, 
VI 1954 r., Ha cocne B+ J++i++) +) (4+)) -+l++) +) +/44] (+) 


Parmeliaceae 


\Parmelia physodes (L.) Ach., Ka- 
| pempeK. nep., Pomuuo, III 1956 r.; 


Ha Gepese Bt} +) 4/44)? |(+))4+4)4+4+])4+4) +4) + 
To xe, Kapenpex. mep., II] 1956r.; 
| BHa cocue B(+)J++\++] +)(4+)) +) 4+) 4+)4+) 4+) 4+ 


(WCetraria islandica (L.) Ach., Jle- 
uunrp. o6n., JIyra, VI 1954 r.; |8-+-+)++)++)/++| (+)) (4+)) +) +/4+)/++/++ 


i Cladoniaceae 

Cladonia deformis Hoffm., Jlesuurp. 
| o6a., Jlyra, VI 1954r.; Ha nouwe |B-4++)+-+) +) +] (+) ++)4++/4+4+])4++]) +)4++ 
ICladonia sylvatica (L.) Hofim., 
Jlenuurp. o6n., Jlyra, VI1994r.; 
Ha mouBe B++tit+) +} +} (+) (+)+4+14+-+-]/++} +] (+) 


| Umbilicariaceae 


|Umbilicaria pustulata (L.) Hoffm., 
| Jlenuurp. o6., IIpuosepcK. pation, 


VII 1954 r., na rpaunte a+8 4+ —l44+4l +) 44+! (4)1 +1441 (4) 


Tlpumeuaune. 3Hak — orcyTcTBve JeicTBHA Ha cyOcTpaT, 3HaK (+) culeqbI AelH- 
kTBUA depMeHTa Ha cy6cTpaT, 3Hak + ABHOe fecTBHe (bepMeHTa Ha  cyOcTpaT, 3Hak 
+11 pBplcokad akTMBHOCTb (bepmenta (cy6crpaT mepepa6oTaH MNowHOcTbw), 3HaKH a xu G 
Jo6osHayaioT a- u f-amunasy. 


y 
iu muxenny; 0,5% denon; 0,1% pacrBopuMEli Kpaxman; 0,05% THPOSHH; 1% 
iu 3% mepekucb Bowopota u 0,5% cmHpTOBbIH PaCTBOp SBeEpHOBOM KUCJOTEI. 
JIA WesOMasbl B KavecTBe CyOcTpata OpaduCb BHCKO3HaA IpAxKa u WeNoday. 

yOcTpaToM AIA JMMa3sbl Obl CIMBKM HM OuMILeHHOe MOACOMHETHOE MACJIO. 
Vingukatopamu ciy2Kusu: pacrsop ofa B MOMCTOM KaJIMM, 1% ciupToBple 
ACTBOPbl HAHTHAPMHa, PO3OOBOM KUCIOTE HU TBaAKOBO!i CMosmbI; 0,5% OpoM- 
iruMon61ay; MeruneHoBaa cuHb (1:10 000); 1% xmopHoe xeme30 IIA TaHHasbl 
(reMHO-buOeTOBOe OKpallMBaHue MOKasblBaO NMepexO/| 9BEPHOBOK KUCJOTHI 
B 3BepHHHOByIO). Hammune akTHBHOCTH WHBepTasbl YCTaHaBMIMBaJOCb jo6apuie- 
vem xKulKoctu Denmura (O6pasoBanue 3aKHCH MeJH CBHeTeMbCTBOBaIO 00 

KTHBHOCTH (bepMeHTa). , 
B enix MpoOBepKH CTepHJIbHOCTH OMbITHBIE KYCOUKU CiOeBUILa TMWAKHAKa 
OMellaIHCb B NOJYKUAKUM MsACO-MelTOHHBIM arap (MITA), HamuTbIt B YalIKku 
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Ilerpu, u craBuuiucb B TepMocrat mpu 37°. Uepes cyTkKu B Yallikax He HaOmosa- | 
JIOCb BOSHUKHOBCHHA OakTepHaJIbHbIX KOMOHUM u rpuOow. Uepes Z cyTOK B 9TUX | 
*%Ke YalliKax OOBIUHO MOABJIAIHCb HEMHOFOUHCIeEHHbIe HUTH MHIeHA TrpHOos; 
pocT nocieqHUX 3aBHCel OT BHAOBOTO COCTaBa MCMbITYeMbIX JIMIMAaMHUKOB, TaK 
KaK HeKOTOpble BHAI ulatHHuKOB 3afepxKUBaIH pasBHTHe TpHOOB B Yallikax. 
Bo3MoxKHO, UTO pa3sBHTUIO Oak- 
TepHli IpenATCTBOBAIH JIMUWaH- | 
HHKOBbI€ KHCJIOTbI, OTJIM4alO- | 
WlHeCA AHTHMHKPOOHBIMH CBOH- 
CTBaMH. I, 

PesyibTaTbhl onmpeleneHuit |, 
AaKTHBHOCTH (epMeHTOB IIpHBe- 
Teubt B TaOm. 1. Ha puce. | 
moKa3aHo JleHcTBHe CJOeBHILa 
Jiulainuka Ha 1% _ pacrBop 
KpaxMasia B %KelaTuHe (onbIT 
E. H. Monceespoii); Kak BUHO 
Ha dotorpapuu, BOKpyr cw0e- 
BHIa Ha 3HaYHTeIbHOH MIOWLa- 
JM peakilMa Ha KpaXxMaJ OTCyT- 
CTBYeT B pe3yuIbTaTe JeuCTBUA 
aMHJla3bl JIMMahHuKa. | 

TlomuMo yKa3aHHbIX _B | 
tTa6m. 1 depMeHToB, ompelema- | 
Jlacb TaKKe€ AKTHBHOCTb MpoTe- 
a3, OKCH]a3bl, MepOKcHasbl u 
THpo3uHasbl. AKTHBHOCTb 3THX 
Puc. 1. JImmafinux Cladonia deformis, tomemennnii ePMeHTOB He OOHapy2KuBa- 
B uamxy [lerpu Ha arap c foOaBnenuem 0,1% pac- JlaCb, M60 MpOABIAIACh BeCb- 


TBopa KpaxMasia; 9kcnosHuna 4 yaca, Temnepatypa 40°. wa cabo. Orcyrtersue peakinit 


Tlocne o6apneHua B YalIKy pacTBopa Hosa B HOu- 
H KC J 
CTOM KaJIMH peakUHA Ha KpaXMasl BOKpyr CyloeBunla 8 Oey et a ee 


(cBeTalaa 30Ha) OTCyTCTByeT B pe3ynbTate Jelicrsuy NOHATHO, —— 9TH (bepMeHTEI ALA 
aMHa3sbl WHWAakHuKAa MpOABJICHHA HX JeCHCTBHA OObIY- 


HO TpeOyloT pa3pylieHuA KJe- 
TOK. HeoxkulaHHbIM ABHJIOCb OTCYTCTBHe MpoTea3; C MOMOMIbIO pacTBopa HHH- 
THpHHa HaIH4He AMMHOKHCIOT He yJIaBIMBaslocb. OqHakO *KelaTuHa B OMBIT- 
HbIX IpOOMpKax C KYCOUKAMM CjOeBHUIIa 3aMeTHO pa3xKwxKalacb. B stom cay- 
yae MeTOJ, OCHOBaHHbIM Ha peaKIMH AMHHOKHCJIOT C HHHTMAPHHOM, WIA uc- 
CleOBaHHA AKTHBHOCTH MpoTea3 He MOAXOMUT. 

Iupokui HaOop BHeEKMeTOUHDIX (epMeHTOB, aHaJIOTHUHbI TaKOBOMY y Ca- 
MIpO@UTHEIX FpHOOB, YKa3bIBaeT HA BOSMOXHOCTh AKTHBHOFO BOSeHCTBHA C0e- | 
Buia Malinka Ha cyOcrpar. IlozrBepxeHHe STOTO MOXHO BUeTb Ha pu. |. 
CymlecTBylolee TpecTaBsIeHHe O YHMCTO aBTOTPOPHOM MMTaHHU JIMIWaiHHKOB 
He COOTBeTCTByeT eHcTBuTembHOcTH. HecoMHeHHO, jullaiiHHKH, MOJOOHO Ha- 
CTOAILMM CalmpoduTaM, aKTHBHO BOSflelCTBy!IOT Ha CyOcTpaT MW U3BeKaloT HB 
Hero He TONbKO Boy. [pouspacratoujue Ha MOUBe, a TaKxKe SIMcUTHBIe HU OCO- 
OeHHO STMPUIbHbIe IHWaHHAKM MOFyT HM MOJ2KHbI M3BsIeKaTb U3 Cy6cTpaTa pA 
OpraHH4eCKHX BellleCTB B KaveCTBe MCTOUHHKa WMTaHHA. AKTHBHAaA pOulb BHe- 
KJICTOUHBIX (epMEHTOB B NMTAHHM JIMWAaMHUKOB MOATBepxKaerca TakxKe celna- 
JM3alnel PepMeHTHOrO allapaTa B 3aBHCHMOCTH OT cy6crpata. Kak noKasbi- | 
BalOoT Pe3yJIbTaTbl UuCcHeqoBaHuA (TaO. 1), BCe mMWalHuKH, NMocenstollMeca 
Ha JlepeBbAX H NMOUBe, pacnomaraioT Oomee WIM MeHee aKTUBHOM Wenmoa3on. 
Mickmouenve mpeycrapiaer Umbilicaria pustulata, co6panupiii Ha rpaHute; 
y Hero Wenmonasa orcyrcrByer. Bauanne cyOcrpara Ha PepMeHTHBI annapar 
MOXKHO BUeTbh Tak2xKe Ha NpuMepe Parmelia physodes. Cnoesuuta sToro sulUaii- 
HuKa, COOpaHHble Ha Oepese HM cocHe, pasmMYalOTCA MO aKTHBHOCTH aMUsmasbl, 
4TO OTBeYaeT OCOOCHHOCTAM PaciipocrpaHeHHA KpaXMasla B YCNOBMAX JIMCTBeH- 
Horo HM XBoHHOrO seca. IIupoKoe pacnpocrpaHeHve aMMula3bl, MHBepTa3bl, JIMXe- 
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Ha3bl M HEKOTOPHIX APyrux PepMeHTOB y MHIWAaWHHKOB HeIb3A OObACHHTb TOJbKO 
ABJICHHAMH HaCwleqcTBeHHOcTH. Hamuune stux cepMeHTOB YykKa3bIBaeT Ha CO- 
OTBETCTBCHHO IWHpoOKOe pacmpocrpaneHHe KpaXxMasla, Caxapo3bl WM Apyrux 
cyOcTpaToB B MecTax OOHTAaHHA. 


Botanuyueckuii HucTuTyT um. B. JI. Komaposa Tlocrynusio 
Axkayemuu HayK CCCP 9 IV- 1957 


UWMTHMPOBAHHSA JIATEPATYPA 


1B. ® Kynpesuas, M. A. JluTpun 
|auua, B. 0. Caspuy Tp. Bort. wuct. AH CC 
|reiimep, P. K yu, ®epmentn, 1932. 3 C. 


, E.H. Mouceesa, K. A. Pacca- 
Cp. "cep. 2, B. 8 (1953). 2K. Onneu- 
or 


Bordouil, C. R., 218, 475 (1944). 


- 
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Jloxnayn Akagemuu nwayKx CCCP 
1957. Tom 115, Ne 6 


BHOXHMH A _}. 


M. B. TYPKHHA 


K BONMPOCY O MEPBbIX YIJIEBOJAX, OBPASYFOWJHXCHA 
B TMIPOLECCE ®OTOCHHTE3A 


(ITpedcmasaeno axademuxom A. JI. Kypcanoeum 4 V 1957) 


Bneppble oOpa30BaHve Ha paHHHX CTayMAx (OTOCHHTesa CaXapO3bI B Ka- 
YeCTBE OJHOFO H3 NepBbIX yrweBofoOB HaGmogamM KanbBun u bexcouw y ofHo- 
KueTOUHOH BoAopocm Scenedesmus (?). 

Tlosquee Kypcanossim u TypKnuoli (7) OblIo MOKa3aHO, UTO B TeYeHHe O MHH. 
cborocuutesa B atmoctepe CO, y caxXapHOl CBeKJIbI OCHOBHAA PpadMOaKTHBHOCTh 
cocpelorouuBaeTca Tak?Ke B Caxapo3e. OTO Lalo aBTOpaM OCHOBaHHE BbICKa3aTb 
IIPeMNONOXKeHHe, YTO CaXapO8a ABJIACTCA MepBbIM CBOOOLHbIM HecocopusHpo- 
BaHHbIM CaXapOM, BO3HUKAaIOLIHM B Mmpollecce (POTOCHHTe3a y CaXapHOH CBeKJIBI. 
C Tex Op MOABHIOCb HECKOJIbKO paO6oT Kak 3a pyOexom (*), Tak HM y Hac 
(?, 5), B KOTOPBIX Tak%Ke ObIO NOKa3aHO peoOalaroulee OOpasoBaHHe ca- 
XapO3bl B MepBbI€ MHHYTHI (POTOCHHTesa H Y ApyruX pacTeHuit. 

Bmecte c TeM MOXKHO OXKUaTb, YTO B 3ABHCHMOCTH OT XapakTepa yrseBol- 
HOrO OOMeHa TOrO WIM HHOTO pacTeHHA HeMocpeACTBeHHO OOpasylolivecad mpu 
(borocuHTese CBOGOAHbIe Caxapa OKaxkyTcA pasmMuHbIMH. Ilostomy B HacToslleli 
paOoTe MBI MOcTaBHJIM Mepey coOok saayy mpociequTb OOpasoBaHHe MepBbIx 
CBOOOJHBIX, T. €. HePOCPOPHJIMPOBaHHbIX, YIIeBOLOB B Mpolecce orocuyTesa 
y pacTeHHi C pa3IMUHbIMH THMaMM YIvieBoqHOrO OOMeHa. 

Jn onmbiToB Obl BbIOpaHbl CleyroulMe pacrenusa: 1) caxapHand cBeKa — 
Caxapo3soHakonutTeib, 2) TONHHaMOyp — HHYJIHHOHaKOoNUTeNIb, 3) Tabak — 
KpaXMasloHakonuTeb, 4) YK — MOHO380HaKOMNTeNb, 5) cekyM — cnoco6Hblli 
K HAKOMJIe€HHIO FelTosbl. 

JIucTba BbIMIeHa3BaHHbIX PaCTeHHHi BbIepxKUBAINCb B TeveHHe DO MHH. B Ka- 
Mepe, cofepKaleH 0,3% yrwleKHCJIOTbI, He3HaYHTebHad YacTb KOTOPOH Oplia 
nomeyeua C'4. OuKcallua uw SKCTpaKUUA MpOUsBOAMAMCh KHNALIUM 80% sTHIO- 
BbIM cnupToM. IlosyueHHble SKCTpaKTbI CaXapOB OYMMaIHCb OT OpranwyeckHx 
KHCJIOT H AMHHOKHCJIOT C TMOMOLLbIO HOHOOOMeHHBIX CMO (KaTHoHHT KY-2, 
aHvount I[19-9). 

OunlleHHbIe TaKHM OOpa3s0M pacTBOPbl CaXapOB HaHOCHIHCb Ha OyMmary 
WIA XpoMatTorpadupoBanHHnsA. PacrBopuTesieM ClyKMa CMecb 1-GyTaHos — Bo- 
la — ykKcycHas KuCuIoTa B CooTHOWeHHH 4:5:1;B KavecTBe MposBHTeIA AIHA 
KeTO3 HCIOIb30BaICA PesopltHH-ocaT, a WA albkos anumuH-pranaT (8). 
OrjlesbHbIe CaXapa Nocse WX SIOWMHC XpOMaTOrpaMMbI “acTHUHO WWM Ha 
OlpelesieHHe PpakWOaKTHBHOCTH, a YacTb Opasacb Ha ompewemeHHe HX KOH- 
YeCTBEHHOrO COJep2%KaHHA C aHTPOHOM (*). 

Y BCeX H3YYHHBIX pacTeHHit YYHTbIBaAaCb TAKKe palMOaKTHBHOCTb U OObIIee 
coflep*KaHve kpaxMavia. 

Cojlep2kanHe yrvieBOJOB B JIMCTbAX H3YYCHHBIX pacTeHHli mpescraBeHo Ha 
Ta6. 1, 13 KOTOpOli BHAHO, YTO MCTbA TaKHX pacreHuit, Kak TaOaK, TONMHAM- 
Oyp M CeyM, HakallJIMBaloT B OCHOBHOM KpaxMaml. Hamporus, myK Boo6ule He 
CofepxKUT KpaXMaJla, a HakalWIMBaeT B OCHOBHOM MOHO3bI HM OsMTOCaXxapHJEl. 
B ceflyme B cocraBe MOHOS Obla OOHapy2KeHa Telrosa, KoTOpad HMesa ofuHa- 
KoBoe 3HaveHue Re C riOKO30H, HO B OTMHUHE OT Hee aBama roy6cBaTo-3ene- 
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| Puce. 3 Pue. 4 


Puc. 3. Uacruunblli THApoH3 O/MTOcaXapHyOB AMCTbeB AyKa MHBepTason * (pH 5,0; or; 
15 Muy.) @ — caxapo3a, 6 — ipyKTo3a 


Puc. 4. Uacrnunpiii raqpoma3 ommrocaxapufos suctbep styKa (0,25 N HeSOa;" 70°; 90 cex.): 
a— Caxapo3a, 6 — (pyKTo3a 


* XpomaTorpamMa IMpoaBseHa Ha KeTO3HbIe Caxapa, NOSTOMY THOKO3a He MpOABHaCb. 


LAH, tr. 115, No6, Typkuna 


i 


joe OKpallmBanue c opyuHom (°). KomnmuecrBenHoe onpeseseHHe TIIOKO3bI H 
eNTOSbI IIpOHSBOLHIOCb COBMeCTHO. 

OnpefemeHve pavoakTHBHOCTH OTJeIbHbIX CaXapOB MOKa3aJi0, YTO y BCeX 
3YYCHHBIX paCTeHHH, He3aBHCHMO OT THMa HX YrvleBoHOrO OOMeHa H OT cosep- 


TaoOnuna 1 


Coflepxanve yrseBOOB B JIMCTbAX pa3IMUHBIX pacTeHuit 
(B mr Ha 1 r cBexero Beca) 


MoHosb) 


3s z 
8 4 a S 
Pactenusz rmoKo-| @pyK- s & eo s 
3a Tosa Co aa a 
S) Oo SG 
| Jlyk Fg 8,9 Oceano WAGs, 0 
CaxapHasl cBeksIa Pall ia I) Pe 0 in 0 
TomuHam6yp ed {2 2,2 |Cnenu 6,8 
Ta6ak Ar A yaa Al 0 16,3 
CejlymM ORS ORs OFA 0 By 5 


KAaHMA CaXapOB B JINCTe, B TeyeHHe 5 MMH. (orocwHTe3a B armocdepe C!4O, 
JlapHad Macca paMoakTHBHOrO yrulepoda, IpHXO{Allaica Ha pacTBOpuMble 
iyreBObI, cocpeyqoToueHa B Caxapose. JaHHble 3THX aHaIM30B CBeeHbI B TAO. 2. 


Tea©® sieveteal 2 


Pacnpenemenve payuoakTuBHOCTH B yruleBomax JUCTbeB 
PasMUHbIX pacTeHuH. OxcnosnyuA B atTmocdhepe CMO ,— 
Oo MHH. (B uMn/MHH Ha Ir cBexero Beca) 


§ 3 ah Be S 
Pacreuua g S = Ce S 
E S ee: 
a o 3) Ox NA 
Jlyx 419 316 | 42003 | 464 — 
CaxapHas cBekJla 4895 5441 | 34706} — | 16765 
Tonunamoyp 4739 9010 | 60632] 988 | 30106 
Ta6aK 2910 036 | 13119} — | 16873 
Cerny 444 656 | 6701) — | 14886 
(Tentos3a 
120) 


Bpicokad palMOaKTHBHOCTb CaXapO3bl Y BC€X H3YYCHHbIX paCTeHHH Moker 
SbITb IpOMeMOHCTPHpoBaHa H Ha paluoaBrorpadax, NOJYYeCHHbIX C XpOMaTOrpaMM 
‘aXapOB B BbIllIeyKa3aHHbIX ombiTax (puc. 1). Kak Buguo u3 puc. | Ha pagno- 
aprorpadax /—4 WMeeTCA TOJbKO OHO NATHO, COOTBETCTBYIOUICe MOOKEHHIO 
PaxapOsbl Ha XpOMaTOrpaMMe, B TO BpeMA Kak Apyrue Caxapa B cusly cadon 
paMOaKTUBHOCTH Mp WaHHOM 2KCUO3HIWH He IpOABHJINCb. 

Oco6eHHO oOpalilaeT Ha ceOA BHHMaHHe paMoaBTorpad, CeaHHbI Cc xpo- 
: aTOrpaMMbI CaxXapoB JyKa, Te TAKE HMEeTCA TOJbKO OHO MATHO, COOTBET- 
eTByloulee Caxapo3e, XOTH B KOJMUCCTBEHHOM OTHOWeHUM ee cojepxKaHHe 
BHAUHTeJIbHO HWKe COJepKaHHA JpyruxX caxapoB (cM. puc. 2 u Tabs. 1). 
IIpopeyzenutre OMbITbI JalOT OCHOBAaHHe K BbIBOAY, ATO Y WMpOKorO Kpyra 
acTeHH, OTJIHMYHBIX MO CBOeMYy YIrJIeBOJHOMY CocTaBy, Ha paHHHX cTajMAx 
fboTocuHTesa YyrsIeBOJbl BOSHUKAaIOT MpeHMyLlecTBeHHO B qopMe cCaxaposbl. 
_ Bupouem, ecid BHOBb OOpaTHTbCcA K TAO. 2, MOXKHO BUJeTH, YTO Y pacTenul, 
[PKJIOHHBIX K KpaxMaslooOpa30BaHHl0, 3HAYHTebHaA PalWOaKTHBHOCTh OOHapy- 

WBaeTcA B KpaxMaJe, ITO OTMeUaJIOCb HU B HTepatype (*). [lo-BuquMomy, mpe- 
MYULeCTBeHHOe OOpas0BaHHe KpaXxMasla WJM CaXapOSbI B Mpollecce orocuuTesa 
!BABMCHT B PaCTeHHH OT OTHOCHTebHbIX CKOPOCTeH TeX 9H3MMATHYCCKUX peak- 
‘uit, KOTOPble OCYULecTBIAIOT MpeBpallleHue reKcosodocdatTos B caxapo3sy WIM 
KpaxMau. IIpu sToM, cy NO HaWIMM JaHHBIM, axe y TakOrO pacTeHus, Kak 
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raOak, Tle KpaxMasla pa3 B 5 Goble, BMeCTe B3ATBIX CaXapoB (CM. TAaOJI. 1), 
‘CKOpocTb moctynweHua C'* B caxaposy M B KpaXMaJI OMMHAaKOBa (cm. Ta6z. 2). | 

Crea 3a 06pas0BaHHeM MOHO3 B IIpo- 
mecce (poTocHHTe3a, MbIl OOHapy HIM, 
yto 3a 5 MMH. B atmocdepe C40, oun 


a ! 
a | 
( 
é@ } 
J 
qi 
0g 
e 
H 
8 
2 iu | 
| 
Puc. 1 Puc. 2 
Puc. 1. PaguoaBtorpacdbl xpomaTorpaMM CaXapoB JIMCTbeB HEKOTOPbIX pacTeHHl: } 
J] — caxapuas cBeks1a, 2 — TomunamOyp, 3 — Taoax, 4 — ceqyM; a — caxaposa : 
Puc. 2. Xpomatorpamma (/) Hu pafHoaBTorpad xpomMaTorpaMMbI CaxapoB s1yKa (2). | 
1 —TposBuTenb pesopuHH-pocpat, 1” — aHHmuH-TamaT; a —0O — onuro- 


caxapHbl, e€ —Caxapo3a, 9¢ — rmioKo3a, 3 — pyKTo3a 


TakKKe OKa3bIBalOTCA TMOMCYCHHBIMH, OJHAKO pafwoaKTHBHOcTb ux B 100 4H, 
axe B 1000 pa3 cia6ee paqHoakTHBHOCTH Caxapo3bl (CM. TaOw. 2). 

Kak yxKe yKa3bIBaJIOCb BbILLe, B JIMCTbAX CelyMa Obluia OOHapyKena Fenrosa. , 
Yanenue M3 pacTBopa BCeX CaXapOB, KPOMe FeNTO3bl, C MOMOLIbIO TPOX- . 
we Saccharomyces cerevisiae (paca 12) mo3Bomu0 HaM onpesemuTb payuo- 
KTHBHOCTb AH 9TOrO Caxapa, KOTOPad OKa3alacb OU4eCHb HeBbICOKOM 
(cM. Ta6n. 2). 

Cya6at palMoaKTHBHOCTb MOHO3 NOSBOIAET MPeAMOMORKUTH, YTO ECM MpAMOE 
mebocbopusMpoBaHne T1poOyKTOB (POTOCHHTe38a HM HMeeT MECTO, TO OHO MpoTeKaeT 
BeCbMa MejVICHHO, HM TOsTOMY Oosee BePpOATHO, YTO OCHOBHOM MyTb o6paso- | 
BaHHA MOHO3 HOCHT BTOPHUHbIM XapakTep MH MpOMCXOAUT MO BAMAHMeM ruspo- 
JIMTHYECKOFO pacienveHHA CaxapO3bl MW KpaxMawia. = 

JIs TOO YTOObI BbISCHHTb MPOHCXO%KACHHe MOHO3, MbI NPHMeHHJIH BbIep-— 
*KUBAHHE JIMCTbeB JIYKa, KPATKOBPeCMeCHHO MOJKOpMJeHHEIX C*4O,, Ha CBeTy 
B armocdepe oOprHolt C*"O,, B Tevenue 60 MHH., ead 3TUM NYTeM NpocaesUTS 
3a TipeBpallleHHAMM MevyeHOH Caxaposbi. PesysibTaTbl OHOTO M3 ONBbITOB MpH- 
BeeHbI B Tab. 3. . 

TlanHble 9TOH TaGJMILbI MOKa3bIBaIOT, YTO TOcMe MOMOMHUTeNbHOFO BBITep- 
*KUBAaHHA JIMCTbEB B aTMocdepe oOblyHol CO, — cojlep2KaHne MeveHolt caxapo3bl 
CHH3HJIOCb, B TO BPe€MA Kak COflepKaHHe MCYCHbIX MOHOS yBenHUHIOCh B 2—4 
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asa. IlocneqHee Bcero pepostHee spuasetca pe3yJIbTaToM ruApomuTHYecKOrO 
ACHLENJICHHA CaxXaposbl. 

BecbMa CyllecTBeHHO TaKx%Ke u TO, uTO 3a 3TOT 2Ke IIPOM@XKYTOK BPeMeHH 
OBbIMaeTCA PalMOaKTHBHOCTh HE TOJIbKO MOHO3, HO HM OmuTocaxapHloB. Jro 


O6yAusIO HAC OCTaHOBUTbCA HeCKONbKO moqpoOuee Ha u3yuenuu ruoKopyK- 
O3aHOB, OOpa3s0BaHHe KOTO- 


‘DIX B HacTosmjee BpemMa Ta6Oauna 3 
PSbIBaeTCH  <  Tipeppalie- Tlepepacnpezenenue pafuoakTuBuocTn B yraeBogax 
weM Caxapospr (10°14), Jyka Mocwe OKOHYaHHA accumuinuuu C!4O, 
_ Ilposenenve uacruunoro  — 
ufApomu3sa 1—4 ojsmrocaxa- 
WOB JIYKa HHBepTa30li 103- OkcnosmuuA 
OIMIO OOHAPyXHTb TIpo- 
eXxKYTOUHbIe cTamMu pacira- 
a, KOTOPble MpOxoqAT oT . 
/ONee CIOMKHBIX rtOoKOppyK- —s atmocdepe C¥4Q,) 807] 374] 57596 578 
. B aTmMocdepe 

O3aHOB Yepe3s ITIpOcTbie K C40, + 60 mMHH. B atT- 
PpykKTose, u HeOOJIb- mocdepe Cl20, 2148] 1633] 51950] 2295 
OMy kouMuecTBy ryo- Hepepacnpexenenne pa- 
‘osbi (pc. 3). J\MOAKTHBHOCTH +4291/+1259|—5646} +1717 
TemM He MeHee Ha XpoMa- 
OrpaMMe Caxapo3bl IPH MHBepTa3sHOM THApomMse OCOHApyKUTb He yyla- 
OCb. 3HaA, TO HHBeEpTasa B3HAUMTeIbHO ObiICTpee pacilenAeT rOKO3HJO- 
OPYKTO3HJHbIe CBA3H, YemM Z(PupPHble CBA3H MeXy OCTAaTKaMH (PpyKTO3bl, 
HOX%KHO ObIO MpeANONOXKUTb, YTO OTCYTCTBHE CaxapO3bl Ha XpoMaTorpamMe 
| abel ee Govlee ObICTPbIM pacilleMieHHeM HHBepTa3s0H MO CcpaBHeHUtO 

OCTaJIbHBIMH TpOMexKyTOUHbIMH pokyKtamu. JieicrBurembHO, aHamoruy- 
ble OMbITHI 10 YacTHyHOMy rHuApomusy 1—4 ouurocaxXapHyoB JlyKa, mpose- 
@HHOMy c momoutb1o 0,25 N H,SO,, mo3Bouuiw OOHapyxKHTb cCpequ Apyrux 
POMEXKYTOUHHIX MpOAYKTOB u caxaposy (puc. 4). 
| STO ykasbipaer Ha TO, ¥TO Caxapo3a JeHCTBUTeJIbHO yuacTByeT B M0- 
PTPOCHHM OMTOCaxXapHOB, O YeMTAaK2*Ke, MO-BAAMMOMY, CBUeTebCrByer H Me- 
DeMellleHHe PalMOaKTMBHOCTH U3 CaXapO3bI He TOJIbKO B MOHOSHI, HO H B OJIMTO- 
Paxapuypl, (Ta6n. 3). 

Bce 9ToO No3BOsIAeT CUMTaTb, UTO OCHOBHOM yTb OOpa30BaHHA MOHO3 
A OMTOCaXapHAOB B PaCTeHHH HOCHT BTOPHYHbIM XapakTep U 4TO OcOOeHHOCTH 
yVTIeBOMHOrO cocTaBa yY pa3HbIX BHAOB pacreHHi HauMHaioT PopMupoBaTEcA 
‘aBHbIM O6pasom Noce OOpas0BaHHA BIpolecce (POTOCHHTe3a Caxapo3bl H Ha ee 
OCHOBE. 

Hacroaulaa pa6ota BbIMOHeHa MO MpeO*KeHuto akaslemuka A. JI. Kypca- 
{0Ba, KOTOPOMY aBTOP MpHHOCHT CBO ryOoKy!0 OarofapHocTb 3a WeHHEIe 
-OBEThI WH YKa3aHuA. 


Uncruryt dusvonoruu pacrenuit um. K. A. Tumupsasesa Tlocrynusio 
Axkajemua nayK CCCP 3 V 1957 
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Caxaposa 
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XHMHYECKAA TEXHOJIOTHA 


K. 11. ASAPOB u B. B. BAJIAH MHA 


PACTBOPMHMOCTb OKHCJIOB )KEJIE3A B BOPHbIX HW BE3BOPHbIX 
CUJIMKATHbBIX PACIIJIABAX 


(Tpedcmaenexo axademuxom H. B. Beanoevim 4 IV 1957) 


Muorue mpolleccbl TeXHOJIOrTHH CHIMKaTOB (MpOH3BOJCTBO CMellMasIbHbIX? 
M WBeTHBIX CTeKOJI, OTHEYMOPOB, WeMeHTa H Ap.) COMpoBoxAaloTCA paCTBOPeHHeM4y 
OKNCIOB %Kelesa B pacnwaBax. CnOcoOHOCTb CHJIMKaTHbIX PaCIIIaBOB PacTBO-% 
PATb OKHCJIbI 2elesa uMeeT OCOOCe BHAYeHMe B TeXHOJIOPHH 9MaJIMpOBaHHA | 
CTalM WH YyryHa, MOCKOMbKy yclex 2MaJIHpOBaHHA oMnpeesAeTcA Mpoleccamny | 
B3aMMOJeHCTBUH 2MaseBoro (rpyHTOBOrO) paciwiaBa C OKHCJICHHBIM MeTAaJIJIOM 
(okasMHOK). C STHM BOMpOCOM CBA3aHa Tak?Ke NpoOeMa Oe3O0pHbIX PPYHTOBbIX 
9Mavlel. OHaKO MMelOlHecd JaAHHbIe O paCTBOPHMOCTH OKHCJIOB Kele3a B pyH- 
TOBbIX 9Mamax (44) MpoTHBOPeYMBbI HM HE MOLYT CJLYKUTb LIA HaexKHOTO Cy*K- 
CHUA O POJIM OKHCIOB KeNesa UH, B YACTHOCTH, O CBA3H MexK LY pacTBOPHMOCTbIO 
UX H COJepxKaHHeM B pacnmaBe OopHoro aHTuspHsa. 

B cBxa3H C STM ObIIM MpOBeeHbI HCCIeELOBaHHA, HMeloulHe WembI0: 1) onpe-| 
JI€MTb PaCTBOPHMOCTb OKHCH %Kesle3a B THMHYHbIX MPOMBILIJICHHbIX TPYHTOBbIxX 
aMasIAx: Oes6opHEIx NeNe 356/6 u 276/6*, GopHprx NeNe 416, 2106, 186 u TH- 
tanosolt Ne 121 Ti u 2) conoctapuTb nowyyeHHble pesybTaTbl C TeXHOOrMYe-| 
CKHMH NOKa3aTeIAMH COOTBETCTBYIOWIMX TPYHTOBbIX MOKPbITHI. 

PacTBOPHMOCTb OKHCJIOB *Kese3sa oNpeleseHa MO MeTOAY, HCNOMb3OBAHHOMY 
Auypiccom u Cpudrom (7) u oCHOBaHHOMY Ha JlaHHbIX O JIMHeHHOM H3MeHeHHH 
MOKasaTeA MPeOMIeCHHA CTeKJIa IPH pacTBopeHHu OKucn wXemesa (°). IIpenemsi 
PaCTBOPHMOCTH YCTaHOBJIeHbI MO KOHILCHTPallHH OKHCIOB >2Kele3a, COOTBET- 
CTBYIOWLeH NOCTHXKEHHIO MAKCHMAJIbHOTO NMOCTOAHHOTO NOKa3aTeIA MpesOMue- 
HUA. 

OMaJIN IIpeBapHTeIbHO CIIABIAIHCb C OKNCbIO *XKene3a mpu 850° B Teue- 
nue 10 yac. wu npn 950° 4 uaca — Jo RocTuxKeHUA PaBHOBeCHOrO COCTOAHHA H 
gaTeM ObICTPO OXWlaxKalvcb B Boe. Iloxa3aTenu mpeoMMeHuA onpeqenaH 
no Metony Bbekke no, nowApHsal\MOHHEIM MukpocKkonom MII-3 npu yBeruyeHnaAx 
64x wu 100. Touku nepern6a Ha KpMBbIX H3MeHeEHUA MOKasaTeneli MpeoMe- 
HMA OTBeUAaIOT MpeleaM PaCTBOPHMOCTH OKUCJIOB *Kelesa. 

Kak Buguo na puc. 1, HanOonbulad pacrBOopHMocTh OKHCIOB %Kenesa (0 
21,0—23,3%) coorBeTcTByeT OOPHBIM TpyHTOBbIM 2MaiamM NoNo 416, 2106 u 186. 
PacrBopuMoctTb B Ges6opHEIx amMasax NoNo 27 6/6 u 35 6/6 oKasanacb B Ba-Tpu 
pasa MeHbue, 4YeM B OopHbIxX. TuTaHoBaa rpyHToBad 9Manb Ne 121 Ti pacrso- 
pAeT Combe OKUCIOB 2%Keesa, YeM Oes6opHbie SMaM, HO YCTYMaeT B STOM OTHO- 
IWeHHM OOpHbIM. Te 2Ke SMa, CIVIaBCHHbIe CO CILeMJIAIOULMMU OKUCaMH, ObIA 
NOABECPrHYyTbl TEXHOJIOFMYeCKUM MCIIbITAHHAM C MOCMELYyIoWleH BUSYabHOH OLeH- 
KOM KavecTBa [pYHTOBHIX NOKPbITHIi B Oamax (MO KOMMUeCTBY OOpas0BaBIIUXcA 
BCKHNaHHH M BbIropanni). Hanppicumme OWeHKH KaYeCTBa PpYHTOBLIX NOKpbITHH 


OTBeuaIOT HanOomee BLICOKHM SHAVCHHAM Tpeesla PaCTBOPHMOCTH OKUCH *Ke- 
JI€3a, a HMeCHHO: 


* Coctapbt no B. Il. Baynuny 
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TexHosloruyeckHe OWeCHKH KavecTBa IPPYHTOBbIxX MOK PbITHu B Oawax 


Bes6opupie TuTaHoBad Bopupie 
Ne 3596/6 Ne 276/6 Ne 124 Ti Ne 416 Ni 2106 Ne 186 
3,0 2,0 3,0 4,9 4,9 5,0 


_ BeseqcrBue NonwxKeHHOM pacTrBOpHMoctTH OesO0pHble SMaJIM JIerKO HaCbIlha- 
ives OKNClaMu %xevle3a. IIpu sToM MocmeqHHe OOpa3sylioT KOMMOUAHbIe pacTBOpbI 
Mi CYCICH3HM, 4YTO MpHBOAUT K Pe3KOMY YBeIMYCHMIO BA3KOCTH pacmmaBa™. 


had 


o . 
_ bead = (bil 950 We 121Tt 
S 1500 S 150 W286 
|S 1570 S (580 —N2t106 
S 1500 See Wea 
E = 1560 
= 1590 3 1550 
8 1540 Se 
Spa s oe 
& 1920 Sly : We27 0/6 
i 1520 W255 0/6 
1510 (510 
1500 1500 
a b 0 6 2 0 5 rae 0 o6 


Konuvecmbo oxucu xenesa, 2a tbe cmerna Henuvecmbo oxucu xenesta,2 xa 1002 cmexsa 


WPuc. 1. SaBucumocTb noKa3aTenel NpeiOMJeHHA PpyHTOBIX SMasel OT CosepxKaHUA OKUCH 2%Ke- 
mesa. IIpu 850° u mpu 950° 


[Bo Bpema o6%kura Oes60pHOoro TpyHTOBOrO MOKPbITHA Ha CTaJIH BHYTPeHHuH, 
puaeraroutntt K OKHCJICHHOMY MeTaJIJIy COM IMAI ObICTpO Hacblil,aeTcA OKUC- 
Wamu 2«ee3a. [loppilieHve BASKOCTH paciiaBa B 9TOM CjI0e B MepBbIX CTaqUAX 
WoOx%Kura WpemATcrByeT CBOOOAHOMY BbIXOJY Ta30B, BbIAeAIOWUIMXCA M3 CTaJM, 
ja TAK*Ke 3a CUeT PeaKIMM OKAMHHbI C YrIepOJOM CTasM, H Cloco6cTByeT OOpaso- 
(BaHWIO BCKHMaHHH UH BbIrOpaHHi. 

_ Bosee 4u3Kai pacTBOPUMOCTb OKHCJIOB *Kelesa B Oe3OOPHbIX 9MaIAX MOKEF 
(ObITb CBA3aHa: a) C BbICOKMM MOBePXHOCTHBIM HaTAXKeHHeM OesOOpHbIX paciia- 
|BOB, 3aTPYIHAIOMNM CMaYvBaHHe OKHCJIOB *Keswesa HM PacTBOpeHve MOcMeLHUX 
'(°, 7), 6) peskMM MOBbILMeHHeM BASKOCTH OesO0pHbIX SMael, OOYCIOBeCHHBIM 
CTPYKTYPHbIMM NpeoOpasoBaHHAMU pasIMUHbIX (opM xevesa (°), B) 3HAUMTeNb- 
‘HOM OCHOBHOCTHIO Ges60pHbIX paciiaBoB (°), OnarompHATHOH AA OOpasoBaHua 
( CTeKOOOpas yIOWHx rpynmn FeO,, yipounsiomlux crpykTypy cTekKua. 


—— 


HopovepkaccKHit MOMMTeXHHYeCKHA HHCTHTYT Ilocrynuso 
um. C. OpfKonuKkuase ih Wat Ue isiyr 
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| 7aHOBOH. 


if 1147 
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XHMHYECKAM TEXHOJOLHA 3 
Axayemux AH BCCP M. A. BE3BOPOJIOB u HW. C. KAUAH 


BJIMAHWE WWPKOHHA WH THTAHA HA HEKOTOPDbIE CBOHCTBA 
CHJIMKATHbIX CTEKOUJI 


B auteparype mocmeqHero BpeMeHH OTMe¥aeTCA OCOObIM MHTepec K CTeK1aM, 
cojlep2KallluM THTaH HW WHpkoHHi. Kary u3 Hux CoOOMaeT CTeKIy XapakTep- 
Hble CBOMCTBa: YCTOHYMBOCTbh IpOTHB KPHCTaJIM3allMM, MpOTHB XMMHMYCCKHX 
peareHTOB, MOBbIIMeHHe CBETONPeIOMIeHHA HT. . OMHaKO BAMAHMe 9TUX 9V1e- 
MCHTOB H€OJMHAKOBO B pa3sJIMUHbIX CYYaAX HM 3aBHCHT OT CocTaBa CTeK1000pa3- 
HOM CHCTeMbI HW KOJIM¥eCTBEHHOPO COMep2KaHHA B Hel ITHX JeMeHTOB. M3yyenne 
OTJICIbHBIX CTeKMOOOPAa3HbIX CHCTEM MO3BOJIHJIO YCTAaHOBHTb NoBeseHve B HUX 
WHPKOHHA WIM THTaHa HM BIMAHHe UX Ha cBolicrBa ctekxom (*-'*). Ilopeqenue 
THTaHa UW UMpKOHHA H3yyamoch pa3gembHo. B HacToslleH cTaTbe H310%KeHa 
9KCIePpHMeHTasbHad padora, BbINOJIHeHHadA B WaOOpaTOpHH CTeKJIa MH CHJIMKaTOB 
Benopycckoro MOsMTeXHHYeCKOrO MHCTHTYTa MH MOCBALLeHHAaA H3YYeHHIO pow 
IMpKOHHA HU THTaHa, BBEJeEHHbIX COBMECTHO B COCTaB CHJIMKATHbIX CT€KOJI. 

IIpeqnonaragocb, 4YTO BBeeHHe WHPKOHHA B HeKOTOPble THTAHO-CHJIHKAaT- 
HbI€ CT€KJIa NO3BOHT MOHH3HTb HX KPHCTAasIM3alMOHHY!IO CMOCcOOHOCTb 6e3 
CyMleCTBeHHOrO H3MeHeHHA CBeTOMpemomieHusA (1°). 

M3yyuenne Beslocb Ha CJIeYIOMIMX YeTbIPeX CepHAX CTeKOI; 


I cepua 45SiO0,-(30 — x) TiO.-x ZrO,-10CaO-15Na,O 


II »  d0SiO,-(25 — x) TiOg-x ZrO,g-10CaO-15Na,0 
III »  d8SiO,-(20 — x) TiO,-x ZrO2-10CaO0 -15Na,0 
Ve 60SiO2-(15 — x) TiOg-x ZrO,-10CaO-15Na,0 


SamemeHHe J[BYOKHCH THTaHa JBYOKHCbIO WHPpKOHHA MpousBosunocb B 
BeCOBOM OTHOWeHHH Yepes 1% Wo NomHOrO samelleHua. Bcero 6piio CHHTe3H- 
popano 94 cocraBa, U3 KOTOpBIX TOKO 66 yfasocb NOAYYHTb B cTek1000pa3- 
HOM cocTosxuuM. Bapka OMbITHEIX CTeKOJI Beach B CHJIMTOBOM Ney B Hermasy- 
pOBaHHbIX (apdoposbix THTIAX eMKOCTHIO No 300 r roroBoro pacnaaBa. Maxkcu- 
MaJIbHad Temnepatypa 1350° BrrlepxKuBasacb B TedeHve 1,5 uaca. Cures onpitT- 
HbIX CTCKOJ MOKa3aJI, UTO IPH YNOMAHYTHIX YCMOBHAX IKCMEPUMeHTAa BO3MOKHO 
NOMYYHTh B CTeKMOOOPaSHOM COCTOAHUH CocTaBbI, CoLepxamlue or 1 no 17% 
JBYOKMCH IHpKOHHA. 

KpuctauinsalvonHad CHOCOGHOCTb CTeKOW onpesemsAach pH HarpeBaHHH 
ux jo Temnepatyp 700, 800, 900, 1000 u 1100° c BEigep»xKoit mpu 9THX TemMepa- 
Typax B Tevenue 2,4 u 6 vac. OllenKa KpuicTamMsallMoHHOH crocoOHocru mpo- 
M3BOMMacb Mo wKkaie K. Tl. KyManuna nu E. 91. Myxuna (}5, 14). O6 ornomenun 
OMbITHBIX CTCKOJI K KPHCTaJJIM3aMM MOXKHO COCTaBUTb WpefcraBsleHve Mo Tu- 
arpaMMam puc. 1—4, 

KpucraniusalvoHHat CMOco6HOCTh MOCTeleHHO MoHuxKaercs pH YMeHb- 
WICH B CTeKIaX TBYOKUCH THTaHa HM YBeIMYeHHA KPeMHe3eMa HM NMOCTOAHHOM 
cofepxkaHHH [pyruxX KoMNoHeHTOB (ZrO2, CaO u Na2O). 

PH CpaBHeHHM CTeKOJI PasHBIX CepHii, UMeION[MX OMMHAKOBOe comepxKanue 
ABYOKUCH ILMPKOHMA, OKa3bIBaeTCA, UYTO KPHCTaNIM3alMOHHaA CHOCObHOCTD 
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HOM JIMHHM B cHCTeMe SiO2 — 
ox ZrO> = Ca’ — Nad 


|| 3HOTO COCTOAHHAH B CHCTeMe 


| ONbITHBIX CTeCKOJI OlpeesAaCb 
| MO OTHOMIeHuIO K TpeM peareH- xa 2 — xpucrasuueckat KOpKa, 0 — NonHaa KpH- 


te) 
SaMeHa THTaHa UHpKOHUA B /o « 


KaxkOoH Cepuu cHavala nNonn- 9 3 


KaeT  KPuCTasMsallMoHHy10 ae 

CMoco6HOCTb, a 3aTeM cCHOBa 060 

ee noppuaet. Tloqo6Ho Tomy, \o 

Kak HaOwOalocb B padorte (?”) ~, 9.64 MW 

Ha THTAHO-CHJIMKaTHbIX CTeK- & Q 

aX, 3€Cb MOXKHO Tak%Ke BEl- = & 48 moo HEL 
|CKa3aTb Joralky, YTO NO ApaBu- S - paki, 
ay K. I. Kymanuna cpegune S 932 


COCTABbI PaClOJaratoTcA BAOJIb 
WIM MoOMM30CTH OT MOrpaHhkyu- 


B 2TOH OONacTH NATHKOMMO- 
HeEHTHOH CHCTeMbI HaXOMATCA 
cOcTaBbl C HavOoslee ycroun- 
BbIM CTeKIOOOpa3sHbIM COCTOS- 
HHeM. 

IIpu noctosHHOM cojlep2Ka- 
Huu CaO u NazO nan6omp- 
Wiad YCTOHYMBOCTb CTeKIOOOpa- 


Siri ZrCa Na HaOwroaerca 
mpu SiOz > 60%; szyumme cTeK- 
a npvnanmexat kK |V cepun; y 
HUX OTHOMeHHe O : Si > 3 (ana 

ctekma Ne 12,8, ana Ne 16 Cla Eo Ws Be Bo 

2,68) (tb), Puc. 1. 3aBHCHMOCTb CBOHCTB CHJHKATHDIX CTeKOJI OT 


XUMHYeCKaH YCTOHYMBOCTb coctaBa. Cepus l. A — xkpneranausaluA (BbIepxKa 
6 wac.): @—CTeKIO HE 3aKPHCTAIJIH3OBaOcb, 6 — 


Hayao KPHCTaJJIM3auHH, 6 — KPHCTaJIHYeCKadA MICH: 


Tam: Bone, 0,1 N PpacTBOpy crannusauna; 6b —csBeTonpesomienne, B — xospdu- 
Na:COs u 20,24% pacrBopy wHeHT aMHenoro pacmupenua; J — Temnepatypa 


pasMArueHHs; i BOJOY CTOHYHBOCT; E — cojo- 
HCl. Hapecka  crexsannoro ycToHunBocth; /K — KHCOTOYCTOMYABOCTb 


_mlopouika Cc pa3MepaMu 3epeH 


oT 0,25 no 0,50 mM B kounH- 
yectBe 10 r kunaTusacb B 100 Ma coorBetcTBylollero peareHta B TeYeHHe O yac. 
Xumuyeckad yCTOMYMBOCTbh BHIPaKalacb B MpOleHTaxX MoTepuH Beca Nopowska 
cTeKsla mocje oOpaOorKM MoO OTHOWIeHHIO K Ha¥albHoMy Becy. Pe3ysbTaTbl 
pHBeyeHbl Ha pwc. 1—4. 
BohoycTOHUYHBOCTH Malo H3MeHAMACh C COCTABOM CTeKNa; N0- 
TepA Beca HaxXOMs1aCcb B Mpeeax OT 0,10% no 0,03% . Takum o6pa3om, B3aHMo- 
3amena SiOe, TiOe u ZrO2 u crekaa (pu NOCTOAHHOM cosepxanHHu CaO u Na,O) 
He BJIMACT 3AMETHO Ha YCTOHUMBOCTb UX MPOTHB BOJH!. 
CohoycrokunsocTsb mpu mepexoge or I k 1V cepuu nonuxaercs 
TocreneHHO: 3aMeHa JBYOKHCH THTaHa B CTeKJlaX KpeMHeseMOM (pu OAMHAaKO- 
BOM coylepxKanuu ZrOz) BejeT K MOHW2KeHHIO YCTOMYMBOCTH CTeKOJI NPOTHB pac- 
TBopa compl. HanporuB, np 3aMeHe ABYOKMCH THTaHa B CTeKaX ABYOKUCbIO 
IMpKOHUA (pH HEH3MeHHOM cojlep2kanHU SiOz) ComoycToH4MBocTb CTeKoN mocTe- 
MeHHO Bospacraer. TakuM o6pa30M COMOYCTOHYMBOCTb OMBITHBIX CTeKOII 
YBeEIMYMBAeTCA TPH B3aMMHOM 3aMeHe KOMMOHEHTOB B CJleyiollleM NopsAAKe: 
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SiOs —> TiO, — ZrO, (mpu Heu3MeHHbix CaO u Na,O). Han6ouee conoycTOMs 
yMBbI cTeKsia I cepuu, HaumMeHee — cTeksia IV cepui. 


I. 
KucaoToycTOHUHBOCTb cTeKkon, HallpOTHB, npH Tepex one {f 
oh ot I x IV cepuu mocte-{ 

fe] 


| aa MIGHHO MNOBBbIWAeTCH: 3a- 
3 0 MeHa JIBYOKHCH THTaHa ly 
3 0 B CTeKIaX KPe€MHESeMOM } 
Sy (pH MOCTOAHHOM cojep-@ 
a, “anu ZrOe) BefeT K NO-|p 
= BbILMeHHIO YCTOMUYMBOCTH jp 
{ 60 CTeKOJI NpOTHB pacTBopa 

S 640 COMAHOM KHCIOTEI. YBe-, 


~ 600 jmmuenne B creknax ZrO2 uit 
tree COOTBETCTBYIONLee YMCHb- 
— menue B Hux TiOs (mpH 


Soe nOcTOAHHOM SiOez) MOBBI-Jé 
| waeT  KHCIOTOyCTOMUH- 
BOCTb OMbITHBIX CTeKOJ. 

2 Syecb = yCTOMUNBOCTH)S 
1000 Poteet Re 7 cTeKOJ) MpoTHB XHMHue- 
6, 900 RRR RSeree ENN KS NSSSS_ coro peareTa Bospa- 
53 G00 suusssees cTaeT IIpH NocJeAOBaTeJIb- 
“4. 1% HOW B3aiMHO 3aMeHele 


ane se TiOz — SiOz — ZrOz.§ 
B o6uleM BO BCeX ¥eTHI-§ 
pex cepHAX HanOoweelt 
yCTOHUMBBIMH IIPOTHB, 
BCeX pe€areHTOB OKa3bIBaIOTCA CTeKIa, HaxO,AlMecH B KOHUE Kaxkjoroie 
pala, T. e€. cofep»Kaljve HaHOombiiee KOsHMUecTBO ZrO, (15 — 16%). : 

OOpaijaetT Ha CeOA BHAMaHHe HeKOTOPaH 3aKOHOMePHOCTb B MoBese-, 
HMM CTeKOJI MpOTHB paCTBOpoOB COjbl H KHCJIOTHI B 3aBHCHMOCTH OT COCcTaBa. 
Ha kpvppix cojloycronun- 
BOCTH HM KHCJIOTOYCTOH- 
YMBOCTH HadoMaerca 3a- 
MeTHBIM TepeoM, OTBe- 
yaroulul cpeytHemy cojep- 
waHuio ZrOe B cTeKax 
(oxo0 7% ); 3ecb pesKo 
YBeJIMUMBaeTCA yCToHuUH- 
BOCTb OJHHX CTeKOJI (ce- 
pus I) mporup KucHOTEI 
H [pyrux cTekon (cepua 
IV) nporus coppi. Cieno- 
BalO Obl MOCTaBUTb 93TO 
HaOIOAeHHe B CBA3b C 
IIpeAUOOHKeHHEM O Ha- 
XOXKNCHHU JaHHbIX cocTa- 
BOB Ha rpaHulax «oOma- 
cTel» YCTOHUMBOCTH BAMa- 
rpaMMe COcTOAHHA CUCTe- 
MptSi Ti ZrCa Na. M. A. 
Bes6oponos u MW. V1. Ku- 


Puc. 2. 3aBHCHMOCTb CBOHCTB CHHKATHbIX CTCKOJ OT cocTa- 
Ba. Cepua II. O6o3HaveHHa Te 2Ke 


cemb (1°) Ha6mionamm 3a- *% 600 eae 
MeTHbIMt MaKCHMYyM Ha KpH- 109 Jee 
BOHM KUCJOTOYCTOHYMBOC- — Ot 
TH B cuctemMe Si Ti Ca Na a 


TaKwKe Y COCTABOB, JI€@KA- Puc. 3. SaBucUMOCTb CBOMCTB CHIMKATHHIX CTeKOM OT cocTaBa. 
IWMX Ha NOLOOHOK JIMHMH. Cepus III. OdosHauenua Te xe 
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Creton pelMOMleuHue CTe€KOJI, COBEPIIeHHO CBOOOJHBIX OT KPXCTaJ- 


OB, OMPeeIAIOCb HMMCPCHOHHBIM Cmoco6oM. Oxno noHuxKaetca op I x IV cepun 
| CBASH C YBeIMYeHHeM B % ¢ 
(o} 


TeKJIaX KpeMHesema. 


Bo Bcex uerpipex cepuax as 

pu 3aMeHe 2ByoKucu TuTA- \ 

(a B CTeKwaxX J{ByOKUCbIO (pe 

[MPKOHHA HaGOJaerca o- \ 4 

“mKeHHe CBeToMpeomienua  § 464 
(lo IIpAMOMMHeliHOMy3aKoHy. 

OKasaTenM peloMienua = $048 » 

IBITHBIX CTeKOM 3akmioua-  & s 

uCcb B Mpefenax or 1,577 082 Ae 

0 1,710. oo: bits 

TepMuuecxkoe 916% Bo aie i 

pacwlupeuune crekon oo Bee Se! 
pDUpeeANOCb Ha CTeKJIAH- 0 A Sao 
bIX Nalowkax Janno 130— —f 980 

150 MM u Auamerpom 1,5— & 640 ue 

2,0 MM B uHTepBasle TeMte- Lt Nea 
patyp or 30 no 400°. Cpez- > 100 : 


Hue KOSC*OuUNeHTHI pacuIn- 
eCHHA CTeKOJ Malo M3Me- 4620 
rE 


IMIOTCA B 3aBMCHMOCTH OT 4600 5 

IlepeMeHHoro coylepKanna = 84580 (eater een 

SiOz, TiOe u ZrOe (npu no- 1100 — SS ea MEN 
TOAHHbIX KOHUecTBax CaO a =H ANS 


_] 
(Oe ee 
BG nicccesuace 900 Saeko 8 
). UIpenxenbut ~ 800 es Se a ea 
= I 
0 2 4 


MMA JIMHeMHOTO pacwiMpeHuA 700 [sc] [| cae ale eee ae 
cTekon 96,5—100,0- 1077. 6 8 OTE TE F 


ie@ilemMimepawtypa Zr0, ———> 
fee ou oOpas- Puc. 4. SaBHCHMOCTb CBOMCTB CHMKATHbIX CT€KO OT 
OB cTeKJIa  yCTaHaBJIH- coctaBa. Cepua IV. OOosHatenna Te xe 
ajlacb 10 Hauamy mporuoa 
aloueK J\MaMetpoM oKovio | mM. Wsmepenua noKxasanu, ato ZrOz, BBo_uMas 
Si Ti Ca Na crekaa, noppuuaer TeMNepaTypbl pasMarueHua. SaMena KpeMuHe- 
pena JBYOKUCbIO THTaHa Malo BJIMACT Ha TeMMepaTypy pa3sMATueHuA CTeKON; 
{HaIIPOTHB, BBeeHHe JBYOKHCH WMPKOHMA BMeCTO BYOKMCH THTaHa (IIPH 
{HEM3MeCHHOM cojepxanun SiOz) noBpiliaerT TeMMepaTypy pa3MArueHua; 
MOceMHAA KoOMeOMeTCA JIA OMbITHBIX CTeKON B mpeyenax oT 600 go 650°. 
Ilpuuumaa BO BHUMaHMe BCe CBOMCTBA U3Y4CHHbIX YeTbIPeX Cepuli CTeKoN, 
MOXKHO MpH3HaTb JyuMM cocTaBoM 55SiOz-12—13TiO2-8—7ZrO2: 10CaO- 
-15Na2O (cBeronpemommenne 1,62), KoTOpoe MOXKHO PeEKOMEHJOBAaTb B KayecTBe 
MCXOQHOTO [IHX MpakTHKH B NpOMSBOACTBe MOCyAbI MOBpILWeHHOTO KauecTBa. 


BesopyccKkut MouMTeXHHYeECKHH MHCTHTYT Ilocrynuso 

r. MuHcK 19 XII 1956 

WMTUPOBAHHASA JIUTEPATYPA 

1B.T.Boauno, A.A. Annen, Ont.-mex. npom., Ne 12, 8 (1932). CPC, IN Bale 
pos,H.C.Xapueu xosBa, KIIX, 12,8. 11, 1598 (1939). 3 K.IlAsapos,JI.O ain 
Du dep, KIIX, 9, 1414 (1940). *M.A.Be3s6opo os, JI. K. Ietp oes, B. M. K y- 
Hall 
5 
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Toxnagn Akayqemun nwayk CCCP 
1957. Tom 115, Ne 6 


PEOJIOLH ff 


ll. C. BOPOHOB u M. B. KJIEHOBA 


MiPEABAPUTEJIBHBIE AAHHBIE O FEQJIOTHYECKOM CTPOEHHH 
PAHMOHA COBETCKOK IO)KHONOJIAPHOM OBCEPBATOPHH MMPHbIL 


(I]pedcmaeaexo axademuxom J. H. Illep6axoeeim 10 VI 1957) 


O6ceppatopua Mupupili pacnonoxena Ha mo6epexkpe mops Jlefipuca nox 
66° 33’ 10. m. u 93°00’ B. a. Kpali meqaHoro Oappepa AurapKTuypl K 3analy oT 
jequuka XeeH, Ha3BaH KommuieKcHow aHTapKTuyeckol sKcnequuMeH AKase- 
/Muw Hayk CCCP Oeperom IIpapypr. Mupxptit nocrpoen Ha ceBepHolt OKOHeYHOCTH 
‘HeOoubIloro MOMyOcTpoBa, OYepTaHHA KOTOporo HMeloT dopMy, O1MsKyIO K 
paBHOOepeHHOMY TPeYTOJIbHHKY C BepUIMHOH, OOpallleHHoM crporo Ha ceBep, 
OTKJIOHAIOWUleHcA Ha 6 KM OT 
PeHepaJIbHOrO HallpaBJIeHHA Je- 
AsHoro Oapbepa. Ilonyocrpos = 
COCTOHT B OCHOBHOM M3 MOLILHEIX = oiXeeyamn 
“HaKOmvieHult MaTepHKOBOro \ 
Jba C pAXOM BLIXOJOB KOpeH- 
HbIx mopoy. IlocmeqHue mper- 
cTaBsleHb! 4 OeperoBbimMH HYHa- 
TaKaMV, BIaxtHHbIMM B Oepero- 
BOH Jel, a Take Tpynnon u3 
16 mpuHOpexkHbIX CKaJIHMCTbIxX 
OCTPOBKOB pa3JIMYHOH BeJIH- 
YMHbI, Ha3BaHHbIX OCTPOBaMH 
Hpyx6ni (puc. 1)*. 

Han6ouee KpynHbIt 43 HUX 
ocrpoB Xacy3 mMvollabro 
okoso | kM? HaxofuTcAB 3 KM 
K ceBepy OT OOcepBaTOpHH u 
uMeeT B IaHe (OpMY Hempa- 
BUJIbHOrO UeTbIPeXYFOJIbHKa. 
Ocrpop Xacy2i ABIAeTCH 
CaMbIM BbICOKHM CpeH OcTpo- 
BOB apxXuMelara, BOSBbIMAACb 
Ha 93 M Hal ypOBHeEM MoOpa. 
Octasbuble OCTPOBa 3HaYHTEeVIE- 
HO MeHbIlle MO pa3MepaM H HX 
ooulad muiollakb CcocTaBlaeT Puc. t 
@Ba JIM MATY!O YaCTb NOWlaqu o. Xacysia. OrTMerKu BeplIMHb! OONbIUMHCTBA 
OCTPOBKOB HaXOJATCA B mpefenax or 6 fo 15 M uw Oonee KpynHbIx — or 19 
No 38 m. CkOHBI OCTPOBOB KpYyTble, HHOFla MOUTH OTBECHBIe, BEPLIMHbI OobILe 
YaCTbIO MyIOCKHe, Y HEKOTOPbIX OCTPOBOB HeCyYIIMe Cue AbI eMHUKOBOM OOpaborKu. 


* Bce ynoMaAnyTble B HaCcTOAMeH CraTbe Ha3BAaHHA — apXuMelara, HyHaTaKOB M OTJe/bHbIX 
OCTPOBOB, KpoMe ocTposBa Xacy9ssa uM o. Ajamca, Janbl KommiekcHou anTapKTHyecKoH 9sKcre- 
Wuuuet Axanemun nayK CCCP. Octposa Toanes, Jixxonca u Jlopepca Ha3BaHbl COBeTCKOIt 9KC- 
Nequunel B YeCTh yUaCTHHKOB MpoxosMBueh 3gecb B 1911—1914 rr. sanagHol OeperoBoli map- 
|THH aBcrpasHiicKol akKcMeqMUNH Nox pyKoBogcTrsom mpod. Hyraaca Moycona. 
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Beperospie wyHarakd — Komcomoupckuii, Paguo, Mopeuubii uw cKaJa 
Berpos pacmovioxKeHbI NOYTH Ha OLHOM MpAMOM JIMHUM BAOIb CeBepO-3alanHoro'e 
no6epexkbsA nomyoctposa. Kpaityuii u3 Hux — CKasla Berpos yaseu oT Mupxoro!} 
Ha 3 KM. PasMepbl HYHATaKOB HE BbIXOAAT 3a IIpefesIbI MECATKOB HM MePBbIX COTCH F 
merpos. Ha toro-BOCTOUHOM CKJIOHe HyHaTaka KoMmcoMovibcKHi, KOTOpbIH Moly 
nylolwlalW, OOHaKeHHOL OT JIbla, ABJIACTCA HAMOOJIbIUMM, PacMOMaraloTcA OCHOB- | 
HBIe Coopy2xkesus Mupuxoro. Boicorbl HyHaTakoB HaxOMATCA B Ipesenax oT 20 Mit 
(ckaa Berpos) yo 50 m (conka Pagno). B 20 xm x 3anayzy or ocrposos Lpyx6nt\ 
vB 5 KM K CeBepy OT JeaHOro Oapbepa HaXOMMTCA OLMHOKUMA ocrpoBoK AzaMca ji 
qaunot oxoo0 100 mM, umpunof 50 mM u BbIcoTrol mpuOnusuTembHo 10 M. [ 

Bce ocrposa J[pyx6bl MoxKHO paCCMaTpHBaTb KaK BeplIMHbI MOABORHOrO!G 
mopora, MMelollero CyOMepHAMOHaIbHy!O OPHeHTHpOBKy M yxOAAlero OJHUM IE 
KOHIIOM 3a OCTpoB Xacy3u, a ApyruM — ua tor no ocuw nomyocrpopa Mupxpiiy 
MO, HOKpoB MaTepuKoBoro wba. LImpuHa nopora no usobate 100 M oKomo‘y 
3 KM, JWIMHa, N10-BuyuMomMy, peBbiuaer 10 km. B npegzemax mopora mpeod.a- 
jlaroT rayOuubl or 50 zo 100 M, Ho no O6e cropoHnI ero ou BOspactaioT Jo 200 mip 
u Gouree. q 

To o6crostembceTBO, uTO H306aTa 150 M axe B Npefsemax mopora Xacysssie 
6IH3KO NOJXOMMT B PAM MeCT K Kpalo JeMHHKOBOTO Oapbepa, a Tak2Ke aHasUsyy 
XapakTepa MHOrMx MopdosorMuecKUX OCOOeHHOCTeH MOBepXHOCTH MaTepHKO-@ 
BOrO JIba B Mpekemax nomwyocrpopa MupHoro yO6equTeibHO MOKa3bIBaloT, UTOP 
K IOry OT OOCepBaTOPHH MOA MaTePHKOBBIM JIbIOM 3aXOPOHeH elle PAN OCTPOBOB,| 
TeHeTHYeCKH CBAZAHHbIX Cc apxunenarom J[pyxObr HM ABJIAIOULMXCa ero HeNO- 
CpeJCTBeHHbIM mpowomKeHuem. Uacrb u3 HUX MpelcraBmeHa OeperoBbiMuly 
HyHaTaKaMH, a Jipyrasd, MO-BuHMOMY, O6O3Ha4eHa HAXOJAULMMHCA HECKOJIbKO 
1OXKHEe HEBLICOKHMH KYMOMAaMH TosyOoro sbia *. 

Bce ocrpopa B paiione o6cepparopux Mupxbiit, pkmiouaa ocrpos Ajamca,'! 
a TakxKe GeperoBble HYHATaKH NpHHaexKaT, OUCBHIHO, K OMHOMY MaccHBy MOpoy 
yapHokuTonoro psa. [Ipeo6magqaer KpynHOsepHUCTHIN YapHOKNT, TO ompeje- 
nennio T. A. Jlanunckoh cocrosmmi u3 naaruokma3sa (40—50%), runepcrena’s: 
(x0 20%), poropo o6manKku (10—15%), KkBapua (5—10% u Gomnee), Guoruta 
(OT CAHHHUHBIX 3epeH Jo 20%), PYRHBIX MHHeEpasOB — THTAHOMarHeTHTa HK 
MarHeTuTa MW anaTuta. Berpeyaetca KamMeBbIii nomeBoi winat. I]naruoKma3bi, {er 
Goble YacTbio JIBYX TeHepallul, NpwuemM Oosee KUCuIbIe (AHe3HH) 3aMelllaiorie 
Goulee OCHOBHBIe (ma6payop). Kamneppre noseBble WinaTbl 3aMelllaioT mlarno-i 
Ka3bl. HyHatak KomcomouibcKHii CiO%KeH MUTMAaTHTaMH, MMpOKCeHOBbIMH II. 
WM MMpPOKCeHO-OHOTHTOBbIMH THelicaMH. 

B cocTaBe MaccHBa, NOMMMO Ooslee HIM MeHee OOOFalllCHHBIX KUCJIbIMH KOMMO-%P 
HeHTaMH (KBaplleM WM MOJeBbIMH IWNaTaMH) pa3HoOcTeli, BCTpeyaloTrca MHOrO-iM 
YMCJICHHBI€ KCCHOJIMTbI, MHTPY3HH OCHOBHBIX NOpOk HW yYaCTKM MHMPMaTHTOBOrO 
crpoenuax. B Bocrounol uactH HyHaTaka KomcomosbcKoro o6HaKaerca MHTpPy-W) 
3MA TeMHO-Ceporo HOpHTa, COMpOBOxalolleroca OpeKuveBUAHOH 30HOH MOII-lhe, 
HOCTbIO B cpefsHeM 20 m. Ilo ompeyenennto T. A. Jlanuuckol, Hoput cocrouT he; 
u3 madpanopa (oKoo 40%), runepcrena (40—50%); cnopaquyecku sBcrpe-lf) 
yaetca OnoTuT (S—10%), a TakxKe pyMHble MMHepasbHl — THTAaHOMArHeTHT U,9. 
BO3MO2KHO, NMppoTHH. Menko3epHHCTbI OOpasell H3 TOTO 2wKe HYHAaTaKa, B KOTO-[f 
poM KpoMe IrulMepcreHa MpucyTCTByeT MOHOKJIMHHbIt MMpOKCeH, onpememeH, 
Kak ra0Opo-Hopar. 

Ha nynatake Mopenuom BbIxXoUT rulepcreHosblli rHelic u3 MiarMoka30B —Ih 
MPeCHMyllecTBeHHO aHfesuHa (50—60%), runepcetena (LO—15%), KBapua (20—(). 
25%) C @AMHHUHbIMM 3epHamMu OMOTHTa HM pyAHbIMH MuHepanamu (5—10%).® 


* Ilo MHeHHI0 ofHoro us aBTopos (II. C. Bopoxopa), pa3sqensemomy TakxKe y4yacTHHKOMH). 
KommmekcHoit anTapKTH4ecKo 9Kkcnequuuu A. II. Kanuueii, na ocnopannu NIpCABapHTeJIbHbIX i) 
MAHHBIX MPOBCACHHbIX HM OypOBbIX paOoT H CeHCMO3OHAMpOBaHHA, OOcepBaTopua Mupuolii oT- 
CTOHT, OYCBUAHO, AOCTATOYHO LaJIeKO OT pacnoO*KeHHOrO Pe-To Masee Ha ore KOpeHHOro Geperaye 
KOHTHHeHTAa. Ilo MHeHHIO Apyroro aBtopa (M. B. Kaexosoit), od MaTepHKOBLIM JIbIOM B paiioney 
Mupxoro MoxeT ObITb norpeOeHo MOGepexkbe PUOPAOBO-IXePHOFO THA C MHOTOUNCAeHHbIMH rary «la 
OOKHMH (PHOpAaMH, OOUIMPHbIMH 3amHMBaMH C OCTPOBKaMU M CKaslaMH, NOZOOHOe HbIne OOHaKeH-Pil 
HOMY OT Jibya odepexbio lpenmanquu uu CKkanyMnaBcKoro muTAa. 
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opola pasOuTa TpelWHaMH, 3aNO/JHeEHHLIMH KBapeBbIMu Xuan. Tlopepx- 
ocTb, KaK H Ha J[pyrHX HyHaTakax OTHOMMpoOBaHa JelicrBueM JIbya. B tTem- 
WbIX IWIMpaxX Ha NOBePXHOCTH HYHAaTaKa BCTPeYeH MOUTH MOHOMHHepaIbHblit 
(MpOKCeHUT (rumepctrena 85—90%, mo onpenenenmio T. A. Jlanuucxoii). 
AHAJIOrHYHbIe NOPOsbI BCTpeyeub! Ha O. IInursuubem. 

B wapHOKHTOBOM MaCCHBe 4aCTO BKJIIOUCHbI KCCHOJHTbI CBETJIbIX HM TeMHBIX 
asHOCTelt MeTaMOpduyecKUX NOpOL pasMepoM OT OTeMbHbIX BKPaMeHH Jo 
POMbIUUX TuIbIO (MeCATKM MeETPOB B MoMepeyHuKe — B 1OxKHOH yacru o. JloBepca 
10. Ilmursunbero). B patione Mupuoro npeoOnalalor KCeHOAUTHI, YIWIOWeHHEIe 
WI yruloBaTble, a Ha O. Aamca OHM MMeloT OKpyrsy1o (opMy, Somee u3MeHEHbI 
{ BCTpeualoTcaA pexke. 

_ B uapHoKuTosom MaccuBe palioHa XOpoOUlo pasBUTbI MonepeyHble, MpOOuIb- 
BIe WH MHarOHaJIbHbIe TPellMHbI OTZembHOcTH. IlomepeuHbie uw mposombuble 
[pellHHbI HMeIOT MOUTH BepTHKaJIbHOe Maylene HM YacTO OMpekematoT cbopmMupo- 
pane pesbeda OCTpOBoB Kw HyHatTakos. J[MaroHaJIbHble U MpPOLOIbHbIe TPeuHHbl 
{CHOJIb3OBaHbl MHOFOUHCJICHHBIMH alJIHTOBbIMA HM MerMaTHTOBbIMM %KHIaMH. 
WloleBOH UinaT MerMaTHTOBbIX XJ UMeeT Oey!o HAM POSOBy!O OKpacKy, pa3- 
fepbl ero KpucTamoB Zocruraior 10—15 cm. Ha o. Tonnes tomuee o. KXa- 
tyoma OblIH HaleHbl OJMHOUHbIe 3epHa MOIMOJeHHTa UM BUCMYTHHAa. 
KBaplleBble YKMJIbI BCTPedaloTCA pexKe WM UMEIOT HEOOMDILYIO MOMLHOCTD. 

| Bogbumucrso alsivToBbix 2KMJI MMeeT cyOMepHqMoHambHoe mpocrupanue 
1pH Kpytom (70° u Gosee) nafennu. Takxke cyOMepnquoHambHoe mpoctupanne, 
1OCTeENCHHO, M0 Mepe NposBuxeHuA K oO. Ajlamca, MoBopaunBatolllee Ha CeBepo- 
patlayl, UM€eT NOMOCUATOCTh YAaPHOKHTOBOFO MaCCHBa. 

SaKOHOMePHOe H3MEHEHHE MpOCTpaHCTBeHHOM OPHeCHTMPOBKU MomOCcuaTOCTH, 
i3MCHCHHA XapaKkTepa KCCHOHTOB, a TaK?Ke OJHOPOAHOCTh MarHUTHOrO MOA 
“Ky patonom Mupuoro u o. Agamca, ycranopmenHad IO. C. Ine6opcKkum 
i Il. C. Boponossim, no3sBomAoT mMpeANOMOXKUTb, YTO BCe OCTPOBa H HYHAaTAaKH 
FBJIAIOTCA UACTAMM OJHOTO KPYyMHOrO MyToHa, WeHTp KOTOpOrO pacnomox*Kex 
ganany ot Mupuxoro. 

CyulecTBeHHYIO pOJIb B CTPYKTYpe paioHa urpaloT TakKe TPelMHbI 10Fo- 
qalaHOrO MpoOcTHpaHHA, KOTOPble HapAyy c cyOMepuJuMOHabHbIMH ompere- 
ImoT TaKxKe OUepTaHHA 32JIEMeHTOB MOLBOLHOTO pesmbeda. 
| Hynataxu Komcomoapcxun u MopeHublit oKaliMuleHbl KpaeBbIMH MOpeHaMu 
limpuHol 20—30 M, AmuHoH 200—300 m. B 4 km x twro-3anazy or Mupxoro 
ll. C. Boponoppim o6Hapy2keHa HeOObUIaA MOpeHa BbITaMBaHHA u B12 KM nO 
HOMY XK€ HalpaBseHHIO Ha NOBEPXHOCTH OMPOKHHYBIWeHCA MeqAHOM riblObr — 
[eCTHaA JOHHAA MOpeHa noKpoBHoro osefgeHeHua AntapKTugbl. Mopenuste 
MAaKONJICHHA COCTOAT U3 TvibIO, BaYHOB MH UWeOHA pa3HOOOpasHbIx MOpod, 
/ peu KOTOPbIX pe3KO MpeoOmasalor rpaHHTb! MW rHelicbl. Pexe Bcrpeyaorca 
NOIOMKM AlJIMTOBbIX MH Me€fMaTHTOBbIX 2%KWI, a TaKXKe BalyHbl OCHOBHBIX UH 
\ IbTpaOcHOBHBIX nopogx. Msapeqka monayatoTrca O6s10MKH posoBoro HM Oel0- 
‘0 MpaMopa, WHOrga C rpaHaTOM, a Take AKTHHOJIMTOBbIX M XJIOPHTO-CepH- 
HUTOBEIX cnanies. Hemeramopdu30BaHHble ocaOyHble MOpOdbl He Hali- 
HCHBI. 
| H3menbuenHbili MOpeHHbIM MaTepuad BCTpeyaercaA B Bue HeOOJIbUIMX CKOI- 
eHHit Cpe KPYMHIX OOJOMKOB H B YIyOJIeHHAX M HeEPpOBHOCTAX Ha MOBepx- 
OCTH KOPeHHbIX MOpoy. OH mpekcTaBieH MIOXO COPTHPOBaHHBIM MeCKOM HU 
J@BPHTOM C HMYTORKHLIM COMep2KaHHeM MeTHTOBOM (bpakWuM M OKpallieH Oosb- 
eli YaCTbIO B Cepbili, MecTaMH B x*KeTbIt WBeT. Bonpuiee KoM4eCTBO MemKOOO- 
OMOUHOrO MaTepHaia (pa3MepoM OT TrpaBHA MO TIMHbI) BCTpeyeHO B AOHHOL 
opene. Sylecb OH pacnoularaeTcaA B Bue CePpHM MpaBMJIbHbIX CaHTHMeTPOBbIX 
pocmoeK Cpelu COA JIbla MOULHOCTHIO OKOUIO 1,5 M. 

Kak yxe yka3bIBalocb, reoMoposormyeckHe OCOOeCHHOCTH HYHATaKOB 
-octposos paliona Mupxoro B OovIbulel Mepe ompeyemioTCA XapakTepoM HM 
AANIPAaBJICHHEM TPeIHH OTAeMbHOCTeH. SHAUMTEMbHYIO POb UTpaeT M SK3apallu- 
JaHaa jleaTembHOCTB MOKpoBHOrO ovleqeHeHuax AuTapKTugel. Bonbuimucrso 
Le ponon WM HYHaTakKOB uMeeT (OPMY THNMUHEIX Oapanbux 1008 Cc MoOruMA 
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IOXKHBIMM WM KpYTbIMH CeBepHbIMH cKJOHaMH. IlourH BCe CKJIOHbI, OCOOeHH! 
B IOXKKHOM IKCNO3SHILMH, HeECYT Ha CeGe XOPOLO BbIPaKeHHY!0 JIeEMHAKOBY!O LITPH) 
XOBKY BIVJIOTb JO Wpamos JuHOL Gomee 2 M u rayOuHol oKouO 10cm. Ha cKao 
HaX UYeTKO BbIPaxKeHHble MOPCKHe Teppacbl OTCYTCTBYIOT. 1 

K uncay mpoleccon, opMupyt!olwlHX COBPeMeHHBIM MHKPO- HM OTYACTH MesC; 
penbe) ckam B pafione Mupuoro, oTHocuTca AePiAMA, BbISbIBAIOWad M0} 
jlelicTBHeM YyparaHHbIX BeTPOB WeJywWeHHe (JeCKBaMallMiO) MOpok, a TaKx| 
oOpasoBaHHe MYCTOT, AueeK BbIyBaHHA, TPHOOBHAHBIX OCTAaHIOB. OTH opi} 
30JIOBOFO BLIBETPHBAHUA, BOOOIe OUeHb XapakTepuble Lia AnTapKTufbl, HaOsIc| 
jlaroTCcs Ha BepIlMHax CKam, OCOO€HHO Ha IOTO-BOCTOUHBIX BbICTYNaX, B BHUJ 
HaBeCOB, KPY2KeBHbIX HM COTOBbIX MOBepXHOCTeH. | 

Ouenb XapakTepHb! TakKe Ia YCIOBHH BbICOKOLIMPOTHOM MYCTHIHM ABJIEHH ff 
NOBepXHOCTHOFO H3MeHeHHA LWBeTa MOpo — seeHOBaTO-cepad OKPacKa YapHCG 
KHTa [epexXOMHT B KOPHUHEBATO-CepylO, Ha HMOBePXHOCTH OCHOBHBIX MOpog 
MB .OOOrallleHHbIX TCMHOILBETHbIMA KOMIOHeEHTAaMM YUaCTKaX OOPasyIOTCA Ole 
JIC3HEHHbI€e KOPKW HM HaJleTbl; MOBEPXHOCTb MeTaMOpcPH4eCKHX NMOpOL, B 4ac 
HOCTH THMepcTeHoRoro THelica, HalpOTHB, MpHoOperaer CBeTyIO OKpaCky§ 

Meramopcpuyeckue noposnl B paione Mupxoro nepeMATHI H H83MeHEHI OOVIBIME 
yeM aHaslorHuHble Moposb! oasvca Baurepa (HaOmogzenua II. C. Bopouosalé 
YTO TO3BONAeT CUHTATb UX Gosee peBHUMH HM OTHECTH K HECOMHeEHHOMY apxeK/e 
MoxuHo JONYCTHTb, YTO B CTPYKTYPHOM OTHOMIeHHA MeTaMopduyeckue MOpoLkt 
HyHatakos Mopenxoro u KomcomosbcKoro OTHOCATCA K 1OFO-BOCTOUHOMY OCF 
paMJIeCHHIO MIyYTOHa HM YTO Noposb! jouHOH actu oO. IlMHrBuHbero ABIAIOTCH 
JIMIlIb KPYNHbIM KC€HOJIMTOM B Tele JaHHOrO HHTPY3HBa. / 

Ilo mHennto ofHoro u3 apropos (M. B. Kaenopoii), RaHHble MOeBbIX Héy 
6mOeHHH uM NeTporpaduyeckoro aHadiv3a C HeECOMHEHHOCTbIO YKa3bIBaloT Fif 
CJIOKHYIO HCTOPHIO pasBuTHA 9TOTO MaccuBa. THelcbI MH OCHOBHBIe NOpoLe 
THMa MHPOKCeHUTOB ABJIAIOTCA, OYCBHAHO, HanOoulee ApeBHUMH YIeHaMH BCEE 
cepnu. B mnpolecce BHepeHuA KHCIOH MarMbl OOpa3s0BasICAd YaPHOKHTOBb'E 
MaCCHB, KOTOPHIM BIMOCeCTBHH HEOJHOKpaTHO NosBeprasicaA cxKaTuIO. B oop 
3OBaBIIMeCA TPeUIHHbI MepHAMOHaNbHOrO MM 1oro-3anaqHoro mpocTupaHKe 
MIPOHNKaH JepHBaTbl TOM Ke MarMbl, OOpa3syA WerMaTHTOBbIe H MpoOune *KUIEP 
Vutpy3sua ra06po-Hoputa HyHaTaka KomcomombcKoro mpov30uia B Oo 
MO3qHIOIO CTauio. C 3sTHM CBA3aHa oTMeyeHHad T. A. JlanuHcKol cBexKeci 
MHHepaJIbHbIX KOMNOHCHTOB STO MOPObl H OTCYTCTBHE B HHX BTOPHUHbIX HK 
MeHCHHIi — pasbeqanua Ooulee ULeOUHbIX NMOMeBLIX WNMATOB Somee KHCJIbIMIE 
oOpasoBaHve MUpMeKHTa H ip. K eme Gosmee Mo3qHeMy BPeCMeHH OTHOCATCR 
COXPaHUBLIMeCA MeCTaMH B TPellWHAX OTebHOCTH MepeKpUCTaJIM30BaHHb 
MNOTeKH OKPaleHHOFO B Cepbiit LlBeT KapOOHATHO-IIMHHCTOFO OCaKa. . 

Mepuynonasbuble MpOcTHpaHHA ABJIAIOTCA Gomee MOJIOAbIMH, C HHMH Bip 
PpOATHO CBA8aHO CopMupoBaHHe nopora Xacysuuma. Mono HaOmozaTb, Nl) 
TPeLIMHbI, OOpasyloliNecd B HacTOAlee BpeMA H HHYEM He 3alOJHeHHEle, Md, 
BTOPAIOT HalpaBseHHA ApepHux. Kak 9TO OObINHO HaOmOJaeTCA B [peBHHe 
MaCCHBaX, HallpaBJeHHA TPeWWH YHACeOBAaHLI, UTO OTParKaeTca u Ha OUePTifE 
HHAX 3/ICMeCHTOB MOLBOAHOTO WH HaseMHOrO pesbeda. 


KomnuiekcHad anTapKTHyecKan SKCHe MUNA Ilocrynuso 


Akajlemun Hayk CCCP 30 XI 1956 
Autapktuga, Mupupiit 
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Horuaye Akagemuu nayr CCCP 
1957. Tom 115, Ns 6 


TrEOJOVHA 


Il. M. SOTOB 


O NOCJIENOBATEJIBHOCTH BHE}JPEHUA U BO3PACTE 
MHTPY3MBHbIX MOPOJ] KOYHPAJICKOrO PAHOHA 


(ITpedcmaeaeno axademuxom JI. C. Kopocuncxum 25 III 1957) 


Untpysupubie mopoybt B KoyxHpagcKom paiione Kaszaxcrana moub3yloTca 
OJIbINMM Pa3BHTHeM; OHM CocTaBuAoT 74% BCel mlollatu pationa. Ilo cBoemy 
ocTaBy, CTpyKType UM @opMe Ted OHM OBOJbHO pasHooOpa3Hbl HW B WesOM Mpu- 
aioT paliOHy BeCbMa CylOxKHYyIO KapTHHy. Kpome wIMpoKO pa3BHuTbIX HHTpy3suit 
KBapleBbIX THOPHTOB (HM rpaHOAMOpHTOB), OMOTHTOBLIX TpaHHTOB M alJIMTOBHI- 
HbIX IT'PpaHHTOB, 3eCb HMeCIOTCA MHOTOUMCJICHHbIe UM PasHOOOpasHble XKUJIbHbIC 
MOpOAbl, CYMMapHad AIMHa KOTOpbIx mpeBocxoguT 1000 km. Moxuo G6e3 mpe- 
YBeJIMUCHHA CKa3aTb, YTO 10 HHTCHCMBHOCTH M MOMHOTe NPOABJCHHA MHTPY3UB- 
HBIX Npolweccos KoyupaycKul palion ABsJIAeTCA OMHUM M3 KaccHyecKuXx palio- 
Hop KasgaxctaHa. M3yyeHue uHTpy3HBHOH reoorMH 9TOrO palioHa mo3zTOMY 
OJMKHO ObITh OCOOeCHHO WeHHO JIA MOHHMaHHA BCero Maleosovckoro MarMa- 
u3Ma B Ka3axctane. 

Sa nocneqHue 25 met Koyupagckul palioH u3yuasicd MHOTHMH MCcCAenO- 
BaTeIAMH, IPH 3TOM MO BOMpocy O MocseOBaTeNbHOCTH HHTPY3uHH UMU GOBIIO 
BbICKa3aHO JiBe TOUKH 3peHua. HanOomee panHue ucceqoBaTemM cuNTanH, 
uTO B palioHe 3aeraeT eXHHBIM Tpomayuli Bexray—AruHcKul OaTouuT, WexT- 
|PaNIbHbIe YaCTH KOTOPOTO CJIOXKeHbI TpaHvTaMH, a NMepHdepHyeckue — rpa- 
HOAMOPUTaMH; BMOCeACTBHM OaTOMUT OblI MPOHH3aH JOMOJHUTEIbHbIMH HH- 
TPY3HAMH MOHILOHHTOB, allJIHTOB, (esIb3HTOB WH APYrWX WHTPY3MBHbIX MOpoL. 
Stor Bsa Boe B O*ulluMalbHOe OMMCaHHe reomormu Ka3axcrana (') wu ynep- 
KUBAeTCA elle JO HacTOALero BpeMeHH. CorsmacHo Oosee HOBOH TOUKe 3peHHaA, 
KOYHpaycKue HHTPy3HH ABAAIOTCA JBYX(asHbIMH: B TepBy!0 (:basy oOpa3o- 
BaJIMCb TpaHOHOpHTH, BO Bropylo —rpauHuTbl. IIpu strom cuntaeTca, TO 
€ KakKOH HHTPY3HBHOM (a30i CBA3aHa CBOH CepHA XKUJIbHbIX MOPO]. 

Haw jlerabHble MCCelOBaHHA, TpousBeeHHbIe Ha MIOUlaqu CBbILWE 
3500 KM? Jad HOBbI€C MaTepHaJIbl, B Pe3YJIbTaTe KOTOPbIX BOMPOC O TMOCeO- 
BaTe@IbHOCTH HHTpy3u momyyaeT coBepWieHHO Hoe ocBelleHHe. IIpexye 
BCeFO, BbIACHHJIOCb, UTO KOYHPaCKNe HHTPY3HU MpeACTaBALOT COOOM CO*KHbIM 
WHTPY3HBHbIM KOMIIeKC, CCPOPMHPOBAaBIIMCcA B Mpolecce MHOFOKPaTHBIX BHe- 

PeHHH MarM pa3smMuHOrO cocTaBa. PKHIbHbIe NMOpOsb! patoHa B OOJIbINMHCTBE 
CBOeM OKa3bIBaIOTCA He CBA3AHHbIMU C OTACbHbIMH HHTPy3HAMH (KBapILeBbIXx 
IMOpHTOB HW rpaHuTOB), a ABAIOTCA OOMLMMH AIA STHX TOPOL. 

IlocneqopaTembHOCTh BHeAPeHHA WHTPY3MBHbIX MOpO Ha OCHOBAHHH HallIMx 
\aHHbIX pucyerca B CleqyloulemM Bue. HanOouee paHHuMu NoposaMu ABIAIOTCA 
KBapleBbIe JMOPHTH HM TpakosMopuTbl. Onu oOpasyloT eAMHY!O HHTPY3HlO, Jo- 
Turaroulyi0 100 km B nonepeynuke. B nocaesyloulyio asy BHEApHJIMCb Kpyli- 
JHOSEPHUCTHIe OHOTUTOBbIe TpaHuTbl. OHM HaXOMATCA B KBaplleBbIX MHOPHTax, 
KOTOPbIX OOpasyloT pA Te, pasMepom Jo 10—15 km B nomepeuHuke. Bsa- 
MMOOTHOIUeHHe MX C KBapIleBbIMM JMOPHTaMM BbIACHEHO COBepPIeHHO TOUHO: 
OHM CeKYT KBaplleBble AMOPHTbI H HMeIOT C MOCeQHHMM aKTMBHbIC KOHTAKTHI. 
0 oOObeMy BHEApUBUIeicaA MarMbl — 9TO BTOpad NO BeMYMHe HHTPy3HBHaA 
tbaga paliona. 
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3a oOpa3s0BaHHeM OMOTHTOBbIX TpaHHTOB MPOWS3OLIIO BHeMPeHHe allHTO} 
BHIHbIX rpanutos. IlocmeqHue MpeACTaBJAIOT M@JIKO3ePHHCTbIe JIeHKOKPaTOBBIk 
NOpOLbI pOsoBaTOl M 2AeJITOBAaTO-CepoOli OKPaCKU, 3asleraioujve B Bue HEOOMb| 
wx Te, pasMepom or 100 m go 5 kM B nonepewnnke. DombumucrBo uccreno} 
paTejlelH OTHOCHT 9TH MOpOsbl K WwIMpaM HM KpaeBol (alu KPYNHO3SePHHCTbD} 
TpaHUTOB, OHakO 9TO He Tak. Benmununa, (opMa uM 3ameraHHe allIMTOBUHbD} 
TpaHUTOB TOBOPAT O TOM, YTO STO TPeLMHHbIe HHTPY3HH, BHEAPUBIIMeCA B KpyMl| 
HOSCPHUCTHIe TpaHHTb! nocwe UX NOMHOM MIM YaCTHYHOH KpHCTaJJIM3aln 
u oTBepfenus. Ilo cpoet dopMe OHM 4aCTO BHITAHYTbI B AJIMHY UM ABMAIOTCS 
WwiaCTHHO- WH wWToKOOOpasHbiMu TesamMu. [Inoulayqb BbIXOJOB allIMTOBUAHbIZ 
rpaHHTos coctapaiser 140 km?, nH 25% rollaqv OvOTHTOBbIX rpanuTos. TaKollf 
3HAUHTEJIbHbIM MpPOWeHT BbIXOJOB allJIMNTOBHAHbIX TpaHHTOB, pu HaxOxkK eH 
UX BHYTPH OMOTHTOBLIX FpaHHTOB H KBaplleBbIX MMOPHTOB, ABHO TOBOpH’) 
IIpOTHB MpHHaWieKHOCTH STHX NOpok K KpaeBok Calluu u WIMpaM KpyNHOE 
3e€PHHCTHIX PPaHHTOB. 
OHOBpeMeHHO C BHEJPeHHEM alJIMTOBHHBIX TpaHHTOB MpOW3OWWIO OOpa3s0g 
BaHHe X*KHWIbHbIX NOPOA — anwuTos. HaOmoqenuaA noka3aJu, TO LaKH allIMTOIN 
ABJIAIOTCA TUIABHbIM OOpas0M anodbu3aMu, OTXOAAWIMMH OT HHTPY3HH anwuTOR 
BUHbIX TpaHHTOB, H TOMbKO HEOOIbIUAA NO OObeMy YacTb UX OOPa3syer AOMOMIE 
HUTeIbHbI€ BHEAPCHHA aNJIHTOBOrpaHHTHOH MarMbl. 
Tlocne HHTpy3HH anJIMTOBUAHbIX TpaHHTOB MpOH3OWIO BHepeHHe TpaHuTe 
nopdupos. TlocmemHHe OTMYAIOTCA OT aMJINTOBHAHBIX TpaHHTOB TOJIbKO CBOE 
TeKCTYpol u crpyKTypol. [paHut-nopduposble ysacTKM BCTpeyaloTCA HHOTAie 
Cpe allJIVTOBUAHbIX TpaHHTOB, UMexA C MOCeHHMM MOCTeMeHHbIe Mepexoplle 
HO OoubileH YaCTbIO OHH OOPasyIOT CaMOCTOATEJIbHbIe MHTPY3HBHbIe Tesla. CyMi 
MapHad W0lalb HX B palione cocraBseT 7 KM”. BMecte c HHTpy3HAMH rpaHHuT e 
NOpupow oO6paso0BaJiNcb Tak PpaHUT-NOPMupoB; OHH, KaK MW AMJIMTbI, ABIAE 
IOTCH ano*u3saMU, OTXOAAWMMM OT COOTBETCTBYIOWUX HHTpy3uit. t 
Tlocne BHeApeHHA MepeunCMeHHBIX HHTPY3HH Havasu OOPasOBbIBaTbCA MHO} 
TOUNCJICHHbIe 2KHJIbHbIC MOPOJbI, COCTAaBIAIOUIHe XapakTepHylo uepty Koyupare 
cxoro palioua. Ileppbimu cpeqM HuX OblIM KBaplleBble MHOpuT-nOppupuTbyy 
Hlatiku sTHX MOpOs UMeIOT TpOMaHble pa3sMepbI: OHH TAHYTCA Ha JeCATKH KH 
JoMeTpoB mpH MomlHocTtH 10—15 m. Ham yfaBasocb mpocmexKUBaTb 9TIp 
jaiku Ha pacctosHHe Jo 40 km. Ha Bcem STOM MpOTsAKeHHH MbI HE pas HaOJIO; 
laviu, KaK KBapleBble JMOPHT-NOpupHuTbl CeKYT HE TOMbKO KBapleBble THOPUTEI 
HO WH OMOTHTOBbIC rpaHHTbl. Orciofla C HECOMHEHHOCTbIO BbITeKaeT, UTO Walk] 
KBapleBbIX JMOPHT-NOP@UpHTOB BO3SHHKJIH NoCIe OMOTHTOBbIX TpaHHuTOB If 
CaMOCTOATENbHOH CepHH, CBASAHHOM C KBapleBbIMH AHOpuTaMu, He OOpasyrorp 
YcraHOBHB 9TOT (haKT, MbI HM@JIH BO3MO?KHOCTb BbIACHHTb BPeMA BHepel 
HUA W OCTAJIbHBIX XKHJIbHBIX MOpOL paliona — *eb3HTOB HW KBaplleBbIxX mop ih 
(bupoB, CMeccapTHTOB, aHe3HTOBbIX H JHadas0BbIxX NopdupuToB. OKxasaocb 
4TO BCe OHH OOPAasOBaJIHChb B elle Ooslee MOSMHEe BPeMA, YEM KBaplleBble AMOPUT IE 
NOpPupuTbI. CTO CoOBepleHHO TOUHO ycTaHOBMeHO HaOwOseHueM Hal nlepele 
CeYeHHAMH 2KHJIbHEIX Nopox. Tlocmequue noKasanu, uTo Jaliku denbsuToill 
M KBaplleBbIX NOpPupoB ceKyT Jaliku KBaplWeBbIX THOPuT-noppupuTow u Camis 
mepecekaloTcsd WavkaMu CMeCCapTHTOB, aHeSHTOBLIX MH HaOa30BbIX NOpPupuToB 
Kak mokasaiM Halli JlaibHelinmme ucceqoBanus, falikn KkBaplleBbIiE 
WMOPUT-NoppupuToB CeKyT He TOJIbKO HHTPY3HU KBapLeBbIX JMOPHTOB u OHO! 
THTOBbIX TpaHHTOB, HO MU GOowlee MO3HHe HHTPY3MH aNAMTOBMLHBIX rpaHUTols 
uM Tpanut-nopdupos. B pesyaprare HaTpy3uBHasd LesTembuocth KoynpascKorde 
paoua lpeycraBiseTca B CileLylIouleli MocMeqOBaTeMbHOCTH (HauHHaA OT Gomelk 
paHHux das): 1) KBaplepble AMOpHTb! H rpano_MopuTsl, 2) KpynHosepHucTELe 
OMOTHTOBHIe TpaHHuTbl, 3) anIMTOBUTHbIe TpaHUTbl HM CHHXPOHHUHbIe UM JaliKi 
alliMTOB, 4) rpannT-nopdupbl u CMHXpOHMUHBIe HM Jalikn rpanuT-nopbupoBe 
5) Maku KBapleBbix DHopuT-nopduputos, 6) yaliku cbenbsuTos un KBapleBbhg 
nopdupos, 7) faiku cneccaptutos, 8) aliku aHe3HTOBbIX MH Ma6a30BbLe 
nop@uputos. HeckobKo YCsIOBHbIM B 9TOM CXEMC ABJIACTCA MOMORKeHUE TOMbKiL 
CleCCapTHTOB, B OTHOIICHHH KOTOPbIX MOJIHbIX JaHHbIx Het. Bce ocrabHbld 
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B3AMMOOTHOWeHHA NOpol MOTrBepx*aloTCA HeCOMHEHHBIMH (bakTHUeCKUMH 
laHHbIMH. 
Mbt BuquM, 4To nHTpysuBHasd JeaTenbuocth B KoynpaycKom paiione Opina 
BeCbMa CJIOXKHOH U MpoTeKasla B BOCCMb HHTPY3HBHBIX (pas. Bce wHTpy3uBHble 
Mopowbl patoua oOpasyioT efMHbI KOMIIeKC, 3aKOHOMepHO pa3sBHBaBUIMlics 
OT MarM CpefHero CocTaBa K MarMaM KHCJIbIM HU ysbTpakucabim. [napnelimme 
XKUJIDHDIC NOPOAL! OOpPaso0BaIHCb TOMbKO Moce BHEAPeHuA arlHTOBMLHDIX 
PpaHHTOB M TrpaHHT-MopdupoB, u, TaKHM OOpa30M, ABMAIOTCA OOWIMMU LWIA 
BpcerO HHTPy3HBHOTO KOMMIeKca. XapaKTepHO, YTO MOCIeIHHe XKUIbHbIe BHe- 
TpeHuA MpesAcTaBseHbl NOposaMuH OCHOBHOM MarMbBI. 
puBeqeHHad CXeMa MOCJIEMOBaTeIbHOCTH BHeApeHuaA NOpok HaxoyuT cBce 

MOATBep*KAenve HM B pPacnpeseeHHh X2KUMbHBIX NOPOA MO BMeLalOlluM HX HH- 
Tpy3suam (TaGa. 1). 0 | 

Vs ra6n. 1 BugHo, uro Bce rmaBHelmme aliku palioua 3ameraioT He TOKO 
B KBapleBbIX JHOPHTaX, HO M B OMOTHTOBLIX rpaHHTaXx, B aMlJIMTOBUAHbIX rpa- 


Ta6aunua 1 


Pacnpefemenve 2KHJIbHBIX MOpof, MO HHTpy3HaM (B KuIOMeTPax) 


B xpapuesnix | B 6uoTuHToOBHIX| B annuTOBH- B rpanut- 
2KusbHaA nopofsa 
AMOpPuTax TpaHuTax HbIX [TpaHHTax nopdupax 
| 
@Meb3uTbl HW KBapueBble MOp- 
cbuppl 505 141 4 — 
AujesuToBble HM uaba3zoBbie 
nopdupurTl 319 35 28 0,3 
Ksapuesple 10 putT-nopupuTpl Ay 26 12. A 
AnuauTbl 4 rpasuT-nopduppl Pil 8 — == 
Cneccaprurtnl 8 = == a 


HUTaX MW Jake B rpaHuT-nopdupax. CyMMapHad MHa XKMJIbHBIX MOpOs B OT- 
[@IbHbIX HHTPyY3HAX, MpaBsa, He OAuMHaKOBa. bowbIwMHCTBO JlaeK 3avleraerT 
cpeyiM KBaplleBbIX J[HOPHTOB, HO 9TO COBepIIeHHO ecTeCTBeHHO. Kgapttespie 
MOPUTHI ABJIAIOTCA HaMOouee paHHHMH Hopofamn, Oosee Bcero MOABepraBlinecs 
|pa3smoMaM. OrcioJa H HacCbIIeHHOCTh HX XKHJIbHbIMH MOpOdaMu OKA ObITb 
JBbiue. Kpome Toro, molayqb KBapleBOXMOpHTOBOH MHTPY3Hu B TpH pasa mpe- 
BOCXOAMT OWalb OHOTHTOBLIX PpaHHTOB, YTO TaK2XKe CKaszalOCb Ha YBeIMYeHHU 
CYMMapHOM JWIMHbI %KUIbH‘IX MOPO B STON HHTPy3uU. 
IIpupefzenupie B TaO. | aHHbIe HEKOTOPble MCCJIeEOBaTeIM CKJIOHHEI m0- 
jHuMaTb WHave: OHH CUHTAIOT, UTO XKUJIbHbIE MOPOAbI B KBaplleBbIX JMOpuTaXx 
WM TpawuTax sABMAIOTCA OMHAKOBbIMH TOJIbKO MO Ha3BaHHlo, reHeTHueCKH x*Ke 
HoTO pasMUHbIe Tena. C TaKAM MOHHMaHHeM MBI HUKaK He MOXKEM COraCcHTbCs. 
4Bo MHOrMX Cy4aaX BNOTHE OTUETIMBO YCTaHOB/eHO, KaK (usn4yecKH OHH 
hi Te Ke flaliku mepexoJAT 43 rpaHHTOB B KBaplleBble AMOpuTbI, MH Hacdopor. 
Wlono6ubie faiku HuKak He MOryT NpHHalwexkaTb K pa3HbIM TreHepalluaM, a 
IraKas KapTHHa HaOiOaeTcA PelIWTeIbHO y BCeX THNOB aek. Kakoro-1H60 
WcpesaHuaA JaeK MOCMeLYIOULMMH WHTPY3uAMM HUTe B pavioHe HaMM He KOH- 
CTaTHPOBaHo. 
Ha ocHoBaHHH BCero STOO MbI MpHXOMM K 3aKJIIOUCHHIO, YTO XKUJIbHbIC 
noposzbt KoyHpagcKoro paliona oOpasyloT e(MHY10 Cepulo, BOSHHKLIyI0 B CaMOM 
KOHILe HHTPy3HBHOrO Npolecca. Hukakol CBA3H OMHHX XKUJIbHbIX MOPOL C KBap- 
| JMOpuTamn,. pyrux Cc rpaHuTaMu — He HaOsORaercs, Bueypenne 
PRULTEHBIX NOpok Mpoucxo_NO B TO BpeMA, KOFa raBHeliMe MHTpysun y2xKe 
WIOCTATOUHO 3aKPHCTANIH3OBaIMCh H OXMAaQUJIMCb. O6 2TOM KpacHopeyuBo FroBo- 
ips MeJIKOSEPHUCTbIe KAeMKH, HaOOMaloulMeca B 3ambOaHAax XAMIbHbIX NOpod. 
Bospacruoe mouioxKeHue KOYHPasCKOrO MHTpy3MBHOTO KomMseKca JO M0- 
JeHerO BPeMeHH BbI3bIBaeT JMCKYCCHH. Hexkoropple uccmeqopatemu CuuTalor, 
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YTO KBaplIleBble JMOPUTbI ABMAIOTCA KaJle@QOHCKHMH, ApyrHe OTHOCAT HX K | 
BapHCCKOMy MarMaTHyecKkomy aTany. Hakonupmmecd B mocieqHHe Tozbl | 
(bakTbl, B TOM 4HCIe WH Hal, MO3BOJIAIOT CUHMTATb CMHCTBCHHO IpaBHJIbHOH 
noculeqHIoIo TOUKY 3peHus. Bapuccknit BospacT KOYHpayCKUX MHTPy3sHH ompe- | 
JIeIAeTCA TEM, UTO HaHOomee paHHue H3 HAX — KBaplleBbl€ AMOPHTbIl — aKTHBHO Ff 
KOHTAKTHPYIOT C ocaqouHO-sdpysnBHol Tome HMxKHerO KapOoHa uM C 9-} 
(by3uBamMu cpeqHero Kap6oHa. B KoHTakTaxX C 9THMH MOpOaM¥ KBaplleBble § 
JMOpHTH BCIONY MMeloT Oouee MeIKO3epHHCTY!O KaeMKy, a BMel[alolllMe HX | 
NOpOMb! HECYT CweqbI ABHOTO OporoBukoBaHHA. Ilo Janubm B. A. Baxpameesa 
(7), TpaHOAMOpHTb! CaAKCKOH MYJIb/bl, ABJIAIOWIMeCA, MO-HalleMy, aHaJlOraMu | 
KOYHpayCKuX TpaHOMMOpHTOB MU KBaplleBbIX AHOPHTOB, AKTHBHO KOHTAKTHPYIOT 
C HH3aMH CpemHero KapOona. B moceqHue Fosbl ycTaHOBeHO, 4TO 2:PPy3uBbl ¥ 
KoyupamcKoro paiiona ABJIAIOTCA He J@BOHCKHMH, Kak 9TO CUHAOCb, a Cpe: | 
HekapOOHOBbIMH. AKTHBHbI€ KONTAKTbI KBapWeBbIX JHOPHTOB C 3THMM 3ysu- | 
BaMH CBHJ[CTEJIbCTBYIOT O TOM, YTO OHM He MOryT ObITb KawleqoncKumu. Ilo-} 
9TOMY CJleLyer CUHTaTb, YTO BHe pene KBapleBLIX AuopuTOB B KoyHpascKoMy 
palioue Haua0cb He paHee BTOPOM MOJIOBAHbI CpeqHero KapOoHa, a MOxer G6bITh} 
HM B BepxHeM KapOone. Hoselimmme JanHpie no J>KyHrapcKomy Ana-Tay, rae 
rpaHOAMOPHTHI MpOpbIBalOT OTMOAKeHHA CpeAHero H flaxKe BepXHero KapOoua, # 
BUOMHe JOMyYCcKaloT Takoe MpelnomuowKenve. Konell WHTPY3HBHbIX MpOleccoBy 
B palioHe HMej MeCTO, IO-BHAMMOMY, B MepMCKOM TepHoye, OHAKO JOCTOBEep-f 
HbIX JAHHbIX 0 9TOMY BOMpocy HeT. | 

Mbt NpHXOMM K 3aKJIIOUeCHHIO, UTO MHTPY3HA KBapleBbIX HOPHTOB HM Tpa-f 
HoqMopuTow KoyupamcKoro paiiona aABsaeTca cpeqHekapOoHoBol (paHHeBapuc-fy 
ckoll), @ HHTPy3HH OHOTHTOBIX TPaHHTOB, alMHTOBUAHbIX TpaHUTOB u Tpa-y 
HUT-NOpdupoB — MepMCKHMM (MO32HeEBapHCCKUMM). OTOT BbIBOA Tellepb BCE 
Oomee H Oosee NOATBEpxKLaeTCH HOBeCHINMMH JaHHbIMH. i 


KagaxckHi rocyapcTBeHHbIM YHHBepCHTeT Tocrynuso 
um. C. M. Kuposa 1 XI 1956 


UMTHMPOBAHHAA JIMTEPATYPA 


1 Teonorua CCCP, 20, 1941. 2 B. A. Baxpamees, Broan. MOMII, ory. reou. 
20, 1—2 (1945). 
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loxsagn Akayqemun nayx CCCP 
1957. Tom 115, Ni 6 


FEQAOLH A 


B. A. 3YBAKOB 


O JIEXHHKOBO-MOPCKHX OTJIOKEHHAX 3ANARXHOM CHBUPH 
MW FPAHHUAX PACNPOCTPAHEHHA CAHYYFOBCKOH TPAHCIPECCHH 
MO EHHCEIO 


(ITpedcmaeaeno akademuxom JI. B. Haauexunoim 29 III 1957) 


B 1946—1949 rr. H. A. Harnucxuit u I. ®. Jlynrepcraysen spilenuiu 
B IIpnenucelickolt CuOupu HoBbIii MopeHHbIii TOpH30HT, B JaibHefmem nosy- 
“UMBIUIMH Ha3BaHHe eHHcelicKoro usu Ta3oBcKoro. Ilo MHeHHIO OO/IbUIMHCTBa 
apropos (*,”), enucelickoe (ras0Bckoe) OseleHeHHe, CileqoBaBliee Henocpes- 
CTBCHHO 34 MaKCHM@JIbHbIM, HOCHJIO MOKPOBHbIM XapakTep, a seMHUKOBbIL 
‘MOKPOB paclipocrpaHsAvicA NO HH3MeHHOCTH fo 62° c. I., OCTaBHB Mocme ce6a 
‘Tak Hasbipaembli Ta3-Ilyp-Hagpimckui KpaeBoH KOHeUHO-MOpeHHbIt Mosc. 
Ilo crpaturpaduyeckol cxeme, npHHaATOH Ha MexKBeOMCTBeEHHOM CoBellaHHu 
mo crpaturpadun Cu6upu, cocrosBiulemca B aAHBape 1956 r., Ta30BCKOe onene- 
‘HEHHe T1pe/eCcTBOBaJIO CaHYYOBCKOM TpaHcrpeccHu u PopMupoBaHulo MeCKOB 
-Meccopckoro ropusouTa (*). Hopbie anuble mo cTpaTurpauw veTBepTHUHbIX 
“OTIOVKeHHH WONMHbI Enncea He MosTBepKaloT ITOFO. 

Jlerom 1956 r. ormoxKeHuaA CHUCeHCKOFO FOpH3OHTA, MpeACTAaBJICHHbIe OCKOJIb- 
YaTbIMH CYIIHHKaMM C BKJIOUCHHAMH TadbKH HM BaJlIyYHOB CHOMPCKHX NOpod, 
Obl Mpocsex*KeHbl MHOIO NO AoHHe Enucea or ycrba Tloqkamennou Tyurycku 
(61°30’ c. m.) qo c. Kapaya (70° c. m.). B xone npocnexuBaHnua Ebi yYCTaHOBJIeH 
NOcTeneHHbIM (CalluavIbHbId Nepexo MOPeHHbIX OTJIOXRKeHHH CHHCeMCKOFO To- 
PH30HTA B THNHYHO MOPCKHe OTOXKeHUA CAHYYTOBCKOH CBUTHI. Kak H3BeCTHO, 
PpaHulla CaH¥yroBcKoH TpaHcrpeccuu B AomuHe Enuces co Bpemen. ®. Bb. 
[musta nposogutcs B pattone c. IInaxuno (67°40' c. m.) (4,°). Jlerom 1956 r. 
mHoro vw J. B. CemesckuM (hayHa YeTBepTHYHbIX MOPCKHX MOJWIIOCKOB Obla 
co6paHa B BasIyYHHbIX CyriMHKax OeperoBbix OOHaxKeHHH mo Enucero B 300— 
400 xm « tory or IInaxuuo, na yyactke or 65 yo 63° c. m. Ilo onpexenenuio 
C. JI. Tpounxoro u M. A. JiappoBolt, B COopax, NOMMMO HeoMpeyeMMbIX OO- 
nomkos Bivalvia, mpeacrapenbi: Portlandia arctica Gray, Astarte crenata 
Gray, A. montagui Dillwin, A. borealis Chemnitz, A. compressa Linné, 
Macoma baltica Linné, Saxicava arctica Linné, Cyprina islandica Linné, 
Mya sp. 

@ayHa B BaNYHHbIX CYIIMHKaX HaXOAMTCA B MepBHYHOM 3aseraHHu, O 4eM 
CBHJLETEILCTBYeT XOPOMaA COXPAHHOCTh IeJbIX SK3EMIWIAPOB XPYNKOH Pako- 
Buub! Portlandia arctica npu 3HadHTebHOM yaseHHOCTH MeCT HaxOfOK PayHbl 
OT YCTAHOBICHHBIX PaliOHOB pa3BHTHA MOPCKMX OTMO*KeHUM (Gomee 300 KM), 
HalMuve BHYTPH Ie/IbIX JK3CEMIJIAPOB PAKOBHH MOPOMbl, aHaIOPHYHOM BMelLalo- 
Mei, H 3aleraHue paKOBHH B KOMIMJIeKCe TOJbKO C CHOMPCKUMM BallyHaMH, a 
He TaliMbIpO-CHOMPCKUMN, UTO OblIO Obl B CyYae MepeHoca pakOBUH C CeBepa 
JI€HUKOM. 

Hanuune mopcxoh dayHbl B BalYHHbIX CYIIMHKaX HM MepeKpbIBalOWMX UX 
meckax (HaleHHCelicKHe CIO) KOHCTaHTHpOBaHO Takxe Jia Oacceltua Typyxana 
(66° c. m.) IG. A. Jlaspymmusm (°), C. A. Apxunospm uC. Il. Anprep u aaa 
Mexk)lypeuba pek Ta3a u Enucea C. B. Ypxxymosot, oOHapyxKuBUel OOOMKH 
Saxicava arctica Linné B Bepxopbax p. Bepxuaa Bauxa na 69°30" c. mi. 
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Tontla BaIyHHBIX CYTIMHKOB Job! Exnced 10 aHHbIM CIOPOBO-MBIJIb= jf 
eporo H MHHepaOrMyecKoroO aHaJIM30B MOET OBITh pasweneHa Ha Ba TOpH- 
sonta. HwxHuli ropusontT wa yuactke IlofKamenHas Tyxrycka — Baxta} 
XapaKkTepH3yeTCA OUCHb MAJIIM COJep2kaHveM TaJIbKH H BaJlYHOB H SHaUHTe/bs 
HOM pouIblO cpefwM mocmenHUxX nopow EnucelicKoro kpsxa, AMOTICHL-POTOBO= 
OOMAHKOBO-9TMLOTOBLIM MMHepaslOrMyecKHM KOMIMVICKCOM HM Me?KJICHUKOBBIM} 
CHOPOBO-MbIIbUEBbIM CHeEKTPOM (OMJIDIBHHHCKHE O8€PHO-9CTYAapHble cu). 


Puc. 1. Pattuanbuo-cTpaTurpaduyeckad CxeMa oOTJOxKeHHH SananHo-CuOupcKon 
HH3Me€HHOCTH BPeCMeHH CaHYyroBCKOH TpaHcrpeccuu: J — 30Ha OTKpbITOro Mops, 
7] — 30Ha uHrpeccuonHoro 3aiKBa, /// — maTepHKoBad 30Ha CHuOupckou maar- 
dbopmpl; 1 — MaTepHKOBbI MCHHKOBLIM MOKpoB B Mpesentax Cpeane-CuOupcKoro 
MnocKkoropba; 2 — wesbPoBpli wen; d — 30Ha acOeproB; 4 — KOHTHHeHTaIbHaA 


MopeHa (gl Q5e)s 5 — JI@HUKOBO-3CTYapHble OTJIOMeHHA CHUCeMCKOrC TOPH30H- 
Ta (elim Qze)s 6 — JI€@}HHKOBO-MOpCKHe OTIOKeHHA CHHCeHCKOrO TopHsoHTa 
(glm Q2e); 7 —M@KMCMHHKOBbIGE KOHTHHCHTaIbHbIe OTOKCHHA XaXasleBCKOTO 
(meccoBcKoro) ropH3outa (lal Qth); § — MexXXJIeQHHKOBbIC O3ePHO-SCTyapHble On- 
JIBIBHHHCKHe Cylon (/m Q3op); 9 — MexKeCMHHKOBbIe ~MOPCKHe OTIOXKeHUA CamMOypr- 
cCKoro TOpH30HTa (mQg396); 10 — nepacaneHeHHad Towa) MOpCKHX OTMOXKeHHH 


CaHYyPOBCKOM CBHTbI (m Qh); 11 — mopeHa MaKCHMaJIbHOro ovleneHeHHA; 12 — 
14 — (baxTuyeckn Hadmozaemble paspesbi; 15 — rpannua baluanbublx 30H; 16 — 
NasleOKIMMaTHYeCKHe TpaHHUbl, (PHKCHPOBaHHble B OTMOMKeHHAX 


BepXHui TOpH30HT Ha STOM y4aCcTKe, HMeIOUMi MOpeHHbIit XapakTep, Xapak’§) 
TepH3yeTCA Pe3KHM BOSPaCTaHHM TaJIbKH CHOMPCKHX NMOPO, aBrMT-NWoKOHUTO| 
BbIM MHHepaJIOrHYeCKHM KOMIMJICKCOM HM CMOPOBO-MbIJIbIeBbIM CMeKTpOM seco! 


TYHApoBoro Tuna (eHHcelHcku TopHsont). 
Ha yuacrxe Kanroropo—Typyxan jeieHve BaslyHHbIX CYPIMHKOB Ha JBé 


TOpH380HnTa MeHee YeTKO BBUAY yaeHHOcTH STOrO palioHa OT MMTaIOllel mpo 


BHHWMM Enucelickoro Kps2xka. OnHaKO NO CNOpOBO-MbIIbIeBLIM JaHHbIM 3TH 
POPH3OHTH! BbIJeAIOTCA H 3flecb. K HMwKHEMY FOPH3OHTY OTHOCATCA HaXOMKE 
B palione c. Ilynkopo G6opeanbHbIX BHACB (hayHbI nMenewunog — Macom: 
baltica u Cyprina islandica (cam6yprcekuii ropusoHT); BepXHUii TOpu30HT 3 pec] 
XapakTeph3yerca apkTuyeckoh PayHou — Portlandia arctica u Astarte crenat: 
M JICCOTYHAPOBbIM CMOPOBO-IIblIbIeBbIM CeKTpoM (eHHCelicKu Tropu3soHT). | 

Bea onucpipaemasd TOJa BaYHHbIX CyrMHKOB, Jo 50—60 m mMomtHocTbIO 
BMeCTe C MepeKPbIBaIOWMMM JICHTOUHBIMH TiMHaMH WM MecKamMu (HaleHNucelicKHt 
ClO) OTHOCHTCA K CaHUYYFOBCKOH cBUTe; NOACTHNAlOUNe MeCcKH, BpesaHHBlt 
B MOPeHY MAKCHMaJIbHOrO OJIeMeHeHHA, — K XaXaJieBCKOMy (MeCCOBCKOMY 
TOPH30HTY. 

B cpere STHX JaHHbIX HEJIb3A COPIaCHTbCA C OTHeECeHHeM eHNCelicKoro ro} 
P¥30H1a K KOHTHHEHTAJIbHbIM MOPeHHBIM OOpa3zoBpanusam. Tlomumo Haununs 


MOPCKOH (ayHbl, B MOb3y MOpCKOTO M 93CTYapHOrO reHesHca CyrMHKO!| 
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eHHCceHCKOrO TOpH30HTAa CBUJeCTeIbCTBYeT HasInyHe CJIONCTOCTH, Kak TOHKOH, TaK 
Y rpy6on, KOpPoMlan OTMYYCHHOCTb MeJIKOZCEMUCTOLO MaTepnawa, eFO TEMHbIH WBeT 
u CEPOBOOPOAHbIH samlax, CBUACTCJIBCTBYIONLHe 06 oTioxKeHHH B BOCCT@HO- 
BHTCJIbBHOH cpewe, Hasnuune I'IMHUCTO-H3BECTKOBHCTHIX centapui, COCTaB 
CHOPOBO-IIbIJIbIeBOrO CHeKTpa, XapakTepH3 yIOWMHcA BbINAaXeHHYEM  TIbIJIbILbI 
TpaB, HE BbIJepxKuBaIOMlen BOAHOTO MlepeHoca, a Tak»Ke (pallu asbHbie NepexoO/J pl, 
WM Wpexkyze Bcero — COBe€PINIeHHO MOCTeNeHHbIL Nepexoy OT NOACTHIAIOULNX Mexk- 


10) 100 200 300 km 


pete GB. es Snr hock arate 


Puc. 2. O630pHaa Kapta IIpuenuceickoH CuOupu. 1 — 1oxKHaA Ppdtitua CaHy- 

roBCKoH TpauHcrpeccHu mo B. H. Caxcy (°); 2 — Mecta HOBbIxX COOpoB MopCckor 

ueTBePTHUHOH (tbayHbl; 3 — MpeAnosaraeMaa rpaHulla CaHYyrOBCKOM TpaHcrpeccua 

H 30HbI PaciipocTpaHeHHA JICEHHKOBO-MOPCKHX OTJOMKeHHH eHHCelCKOrO TOpH3oOH- 

Ta; 4 — rpaHulla Ta30BCKOro oegeHeHua no C. Bb. IWlanKkomy; 5— Koujo-Jly6ue- 

CKMH BaJl C BbIXOMaMH MeJOBbIX H MayleOreHHbIX Mopoy; 6— rpannia MaKCu- 
MasIbHOrO Owe qeHeHHA 


JICMHHKOBBIX O8ePHbIX TJIMH (OMJIDIBHHCKHe CJION) B BaJlyHHbIe MOPeHOMOLOOHbIEe 
CYIIMHKH e€HHCeHCKOrO TOPH3OHTA. 

Hecmorps wa TO, 4YTO MOpcKOH TreHesuc eHHCeHCKOrO TOPH3OHTAa B AOMMHE 
Enuced He MOJIexKUT COMHEHHIO, OTHECeHHE MOCeAHero K MEXJIEMHHKOBOMY BeKy 
eIBa JIM BO3MOXKHO. 

Hasuane HeCOpTHpOBaHHbIX [MJOXOOKaTaHHbIX OOJIOMOUHBIX BKIOUeCHHA 
IleIHKOM CHOMPCKOrO COCTaBa, BECbMa YACTOE OTCYTCTBHE CIONCTOCTH, XaApakTep 


CNOPOBO-IiblJIbIeBOro CieKTpa, OTpaxKalolluH 3HaYHTebHOe MOXxoOOaHue, HU 
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Hammune (pallvasbHbIX MepeXOOB K KOHTHHEHTAJIbHDIM MOPeHHbIM OOpa3s0BaHHAM 
Ha CuOupceKol naatdpopme, a TakxKe (alluaIbHad CBA3b C NOKPbIBaIOWMMU JICH- 
TOUHBIMH TIMHaMH HM (CPOBHOTIAUMaJIbHbIMH NeCKaMH — BCe STO 3aCTaBJIAeT 
OTHOCHTb CYIIMHKH eHHCelCKOrO TOPH30HTA K JI€eMHHKOBO-MOpCKUM OOpa30Ba- 
HHAM, KOPPCMATHBHBIM JI@HHKOBbIM (OPMAaM HM OTJIOXKCHUAM «BTOPOTO MOKPOB- 
HOPO» OJIEMCHCHHA, T. €. CEHHCEHCKOFO OJIECHEHHA, YCTAHOBJICHHOrO TreoJOraMu 
Bcecoro3Horo asporeomormuecKoro Tpecra B IIpvenucelicko uacta CpesHe- 
Cu6upceKoro mocKoropbA. ; 

[upokoe pasBuTHe Je€HHKOBO-MOpCKHX OTJIOXKeHHH KOHCTATHPOBaHO 
B HacToslee BpeMA JH MopcKoro WHa y GeperoBp AnTapKTuabl Hu CeBepHort 
Amepuku (7,°). OnHako B UCKOMaeMOM COCTOAHHH Ha CYUe JI€{HHKOBO-MOpCKHe 
OTMOXKeHHA He usBecTHH. JI. B. HanupKkun moaraer, YTO HEKOTOPble OTJIOKe- 
HUA, KOTOpble CUHMTaIOT MOPeHaMH, Ha CaMOM Jee, MOKe?T ObITb, MpeACTaBAIOT 
co6oH seHHKOBO-MOpcKue OTMOKeHHA (‘). 

2TO MHeHHe BMOHe NOATBepxKaeTcaA DIA SanawHow CuOupu, rae crparu- 
rpaduyeckve JaHHbIe MO3BOAIOT YTBep#KaTb COBMaeHHe MaKCHMYyMa CaH- 
YyrOBCKOM TpaHcrpeccuu c oseqeHeHueM. Enucelickoe ovieqeHeHHe He HOCHJIO 
MOKPOBHOrO XapakTepa, JI@HHKH OMyCKaIMCb B BOJHbIM OacceHH, OOpa3syx 
Ha e€fO MOBeEPXHOCTH NOKpOB WiewbPoBoro wba He Gomee 50 M MoujHocTHW. Toy 
INeJIbC*OBbIM JIbAOM (POPMHPOBAINCb JIE MHHKOBO-MOPCKHe OTJIOKEHHA, BAS YAaJIbHO 
He OTJIMUMMbIe OT THMMYHOH MOpeHb (cm. puc. 1); B OOacTH pacnpocTpaHeHuA 
alicOeproB OTJOKeHHE MOPeHHOFO MaTepHada Ha QHO MpPOMCXOAHO JIMLIb CIO- 
pamuyuecku, moueMy ocayKH 9TOH “acTH MOpcKOrO OacceliHa ye He HOCAT Xa- 
pakTepa MOpeHbI, XOTA H CHHXPOHHbI OseeCHeHHIO (Ma4YKH CaHYYPOBCKOH CBHTHI 
c Portlandia lenticula MOll., Portlandia arctica Gray u Arca glacialis Gray— 
«30Ha Portlandia» B. H. Caxca). 

Euncelickoe ouleleHeHHe 10 MaciliTaOaM CBOero pasBHTHA Ha Cyllle BEpOATHO 
ycTynalo 3bIPHHCKOMY; OHaKO coBMayleHHe ero C TpaHcrpeccveli Mops, OOy- 
CJIOBHBLIee LIMpOKOe pasBuTHe Ha CeBepe SanaqHol Cu6upn seqHHKOBO-MOpCKUX 
OTJIOXKeHHH ECHHCeCHCKOFO TOPH3OHTA, KOPPeJIATHbIX OJI€eCHeHHIO, HM XOpowian 
BbIPaXKCHHOCTb eFO B paspe3ax AHKTYeT MpakTHYeCKy!O HeEOOXOAHMOCTH BbIe- 
JIGHHA CHHCeHCKOrO TOPH30HTaA B CaMOCTOATEbHbIM CTpaTurpaduyeckul ropu- 
3OHT, PaBHOSHAYHbIN APYCY YeTBeEPTHYHOH CHCTeMbI, YYHTHIBAA YTO MOACTUAIO- 
uve eFO COM OXapaKTepH30BaHbl M@XJIeCHHKOBOH sopon u dayHoH. 

[paHulbl «aCCHBHOTO», T. €. OTPaxKeHHOTO B MOPCKHX HU 3CTYAPHbIX OCaMKaXx, 
eCHHCeHCKOrO OeeHeHUA B Mpetetax GamaqHo-Cu6upckoH HH3MeHHOCTH, MO- 
BHAUMOMY, B 3HaUHTeIbHOM Mepe JOJKHbI COBNaaTb C panne cCaHuyros- 
CKOH TpaHCrpeccHH HM HMeTb «HHTpecCHOHHbIM» XapakTep, BllaBadcb K I0ry 
or 66° c. m. mo qommHam Ennces, Tasa, Ilypa u O6u (puc. 2). 

Tak Ha3bIBaeMbl€ K€ KpaeBbl€ KOHCUHO-MOPeHHbIe OOpasoBpanua Tas3-llyp- 
Haypimckoro nosca, HO BCell BEPOATHOCTH, He CBAZAHBI C CHHCeMCKUM OeeHe- 
HHeM, TaK KaK XOJIMHCTO-MOpeHHbIH pesbed STOrO Moca CKOpee BCero OMpeeeH 
Crpy2XHBaHHeM MOPeHHOFO MaTepHasla JICMHHKOBbIM TOKPOBOM Goylee peB- 
Hero, T. €. MAKCHMAJIbHOrO, O/eeHeHHA Neped BbICTYNOM KOPeHHOTO MesOBOrO 
WM MamleoreHoBoro pewbeda, BbITAHYyTOrO OT O6u K Exuceio MOUTH B WIMPpOTHOM 
Hanpapsenuu (Koxngo-y6uecckuii pan B. A. Huxosaesa). 


Bcecorosublli HayYYHO-HCCIeOBATeIbCKUEt Hoerynuso 
PeOOTHYeCKHH HHCTHTYT 27 III 1957 


UWHMTHUPOBAHHAA JIMTEPATYPA 


1¢C. B. Wankutk, Tp. Tomek. roc. ynus., 133 (1956). 2 C.T. Bou, Tes. Mexpen. 
coBelll. Ho paspaooTKe yHHpHM. cTpaTurpad. cxem CuGupu, 1956. 3° Tp. Mexpey. copem. m0 
paspaoorKe yuu. crpar. cxem CuOupu, 1957. 4H. H. YpBaunes, Tp. ITPY, s. 113 
(1931). ° B.H.Caxec, Tp. HMMA, 77 (1953). © C A. Apxunos, B A. 3 y6 a 
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o danuax, 1, 1956. ® H. W. Menard, Bull. Geol. Soc. Am., 64, N 11 (1953). 
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PEONOVPHA 


r. HW. KEJO 


O CTPATHTPA®HH WM CNOPOBO-IIbIJIBUEBbIX KOMMJIEKCAX 
HW)KHUX TOPH30HTOB KAPBOHA BCCP 


(Tpedcmaeareno axademuxom H. M. Cmpaxocoim 25 III 1957) 


Hactosilee cooOujenue nocBalleso crparurpatbwueckomy pacusleHeHui0 
TYPHeEHCKHX OTNOXKeHHM HM HH30B BH3e ora Benopyccuu, Bospacr KOTOpbIx 
OnpeweAJICA MO CHX NOP Ha OCHOBaHMN CTpaTHurpaduyeckux cooOpaxkeHul vu 
M3YYeHHA JIMTOJOPHYeECKHX OCOOeHHOCTeH MOPON, a Tak2Ke CKYJHbIX HaXOJOK 
@ayHbl, B OCHOBHOM — ocTpakoj (',* °). IIpopemenHan pa6ora ocHoBaHa Ha 6oub- 
WIOM KOJIMYCCTBE CNOPOBO-MbIIbUeBLIX HCCJI€HOBaHHi, BbIMOJIHCHHbIX AaBTOPOM 
B TeyeHHe nocleqHuX ser. Jia TypHe H HH30B Buse B IIpunatcKom nporn6e 
YCTaHOBJICHO C€EMb pa3HOBO3PaCTHbIX CNOPOBO-MbIJIbUEBbIX KOMIJICKCOB, KarxK bli 
M3 KOTOPbIX XapakTepH3yeT ONpeeeHHbIM TOPH3O0HT HMKHETO KapOoHa, M0- 
CJI@OBATeJIbHO CHH3Y BBePX: HHKHUM, CpeHHH U BePXHHH TOPH3OHTbI MaJIeBKO- 
MYypa€BHHHCKHX COB JIMXBHHCKOTO NObApyca TYPHe, YePHbIIHHCKHe UM KH- 
3eJIOBCKHE CJIOH UEPHbIILMHCKOFO NOLbAPYyca TYPHE, HUKHIOIO M BEPXHIOIO TOV 
CTaJIMHOFOpCKHX CIOeB BH3e. 

TypHelickue OTsOxKeHHA, WIMpOKO pacmpocrpaHeHuble B IIpunatcKom mpo- 
ru6e, 3aleraloT BbIllIe MaHKOBO-JeOe€AAHCKUX OTJIOXKeHHHM BepXHero MeBouHa, 
IIpH 9TOM B HEKOTOPbIX cJIyyaiX MO CnopaM yjlaeTCA YCTaHOBHTb O8e€PCKO-xoO- 
Banckue cov. IlomoweHuve rpaHullbl JeBoHa H KapOoHa NO MHTOJOrHYeCKHUM 
IIpH3HakaM ONpesesuTb OY€Hb TPyAHO. BMecte c TeM, Ha rpaHulle Mey Ha- 
3BaHHbIMU JIBYMA CHCTeEMAMH BbIABJICHO Pe3KO€ H3MCHCHHE CNOPOBO-MBLIbICBbIX 
KOMIJICKCOB, UYTO MO3BOJIAeCT YCTAHOBHTb MOO*KeHHE NOAOWBbI KapOoHa C 
HeoOxO,MMOH ToUHOCcTbIO. Ha OCHOBaHHH NOMYYeHHbIX WaHHbIX, B TYpHeHCKUX 
OTJIOMKCHHAX BbIAeIAIOTCA AHAJIOPM JIMXBHHCKOrO HM UYePHbIIWMHCKOrO MOMbsA- 
pycos. 

JiuxBuHCKHUH TNOABAPYcC. OrnoKenuA AMXBUHCKOFO NOMbApyca 
BCKPbITHI CKBaxKHHaMUB Ay. H. Pyana, Cnoseuno, H. Tocros, Eapex, Jpuxku 
Tauaka, Amuupst, Muxegosuyu, KusxKkul Oop u Ap. W MpelcraBJeHbl, riaBHbIM 
o6pasoM, riwHaMH, pexkKe MepressiMu, H3BECTHAKAMH — OOULeH MOLIHOCTHIO 
okono 100 mM. 3yecb ycTaHOBJIeHbl aHaOrH MaJICBKO-MYPaeBHHHCKUX CJIOeB, 
HWOKHHMM, CpeHuii HM BepXHH TOPH3OHTbI KOTOPbIX XapaKTepH3y!OTCA ompele- 
JICHHBIMH + CNOPOBO-IblIbUeBLIMH KOMMIeKcaMH. B muTromorM4yecKOM OTHOWIeHHH 
OcoOeHHO Y4eTKO BbIeIAeTCA HHXKHHI ropusoHT. B EnbcKotw Biafune 9Ta 4YacTb 
paspe3a clo%KeHa TeMHO-CepbIMH, MOUTH YePHbIMH, 3e/ICHOBATO-CepbIMH TOHKO 
CaHUeBaTbIMH WIM YMIOTHCHHDIMH 2%KHPHBIMM TvIMHaMM, M3pelKa JOOMUTH- 
3MPOBaHHbIMH C OOHJIbHbIMM OCTpakoJaMu (H. Py mus, CnospeuyHo, Evspex, 3a- 
osepuaa ('). B WaruaKopckoli BnaquHe HWKHHH TOPH3OHT MpeAcTaBseH YaCTbIM 
YepeOBaHHeM CpaBHUTebHO TOHKUX MpOCOeB CepO-3eeHbIX H CePbIX AKHPHbIX 
TMH, H3peNKa KapOOHAaTHbIX C aJICBPHTOBbIMM IIPHCbIMKaMH Ha MJIOCKOCTAX, 
WU U3BECTHAKOB CBETJIO-CepbIX, TIMHUCTHIX, pexKe KPHCTAaJJIMYeCKHX C OUCH 
TOHKUMH HpOCOAMH M MpOxXKHIKAaMH KaJIbUUTa U OOWMeM OCTPaKOJ, YTO OUeHb 
XapakTepHo Win 9Toli uacrH paspesa. BerpeyaioTca pbiObl HM pacTHTesbHbIe 
ocratkn (Amuust, Cembus, Por, Iauuka u ap.) (*). B arux OTMOKCHUAX Kak 
B Eypexoit, Tak u B WaruakoscKol BmaqMHaXx BbIJeAeTCA cBoeoOpa3Hbiii KOM- 
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muleKC Ciop ¢ MpeocbalanneM BuAOB THMMYHO KapOoHOBOrO OOMKAa MH MpucyTcT- 
BHEM OTJCJIbHBIX SK3CMIVIAPOB, MpOMOKAaIOWUX CBOe CYULeCTBOBaHHe euULe HS 
mepoHa. Han6omee vacro BCTpeyalOWlMMHCA BUaMH ABJIAIOTCH: Trachytriletes 
solidus Naum., Lophotriletes rotundus Naum., Archaeozonotriletes malev- 
kensis Naum., Hymenozonotriletes pusillites Kedo, Stenozonotriletes pumilus 
Naum. 

Benue Bp Enpckoli Biagqune 3asleraeT NecuaHo-rIMHUCcTad Toa CpeqHero 
TOPH30HTa MaJI@BKO-MypaeBHHHCKHX CJIOCB, CJO%KEHHAA CePbIMH, rOMYOOBAaTO- 
CepbIMH MeCUaHHCTbIMM PMHaMH, HekapOOHaTHbIMH, C OOYIJHBUWIMMHCH pac- 
THTCJIbHBIMH OCTaTKaMH, OOpa3syIOULMMH OYeHb TOHKHe MIpocJiou yrviA, HM mMec- 
YaHHKaMH CePpbIMH HW MeCTPOUBeTHbIMH, MeJIKO- MH KPYINHO3€PHHCTHIMH, B pas3- 
JIMUHOL CTEMCHH CLLEMCHTH pO3aHHbIMH, H3pef{Ka C BKJIOYCHHEM PraJieK OBPyYCKOTO 
pososoro KBapuuta (H. Pygua). [panuua cpeqHero M BepxXHeroO Tropu3oHTa 
MaJICEBKO-MyPae@BHHHCKHX CMOeB NpOXOAMT MO Mpocso1 AOBOJIbHO Kpelikoro 
cBeTJIO-ceporo. KBapueBOro MecuaHWKa, BKJNOYUAIOMIeErO OOJIbIIOe KOJIHYeCTBO 
MeJIKOH PaJIbKH. 

B UllarusKoscxoh BiaquHe cpeqHHH TOPH30HT MaJIeBKO-MypaeBHHHCKHX 
COeB TIpescTaBsIeH 3eJICHOBaTO-CepbIMH H TEMHO-CepbIMH MepreJIAMH, TVIOT- 
HbIMH, CJIOMCTbIMH C TOHKHMH TIpOCIOAMM CBeTJIO-Ceporo KpelkOro rIMHHCTOrO 
H3BECTHAKA C BEPTHKAJIbHbIMH TPeLMHaMH, 3aNOJIHCHHbIMH KPHCTaJIMYeCKHM 
KaJIbUHTOM. M3peqka HaOulofaroTcaA MpOCJIOH %KMPHbIX H3BECTKOBUCTHIX PH. 
XapaktTepHo o6usmme ocrpakog (3), BcTpeuaioTcs pbIObl. BiqeseHHbl U3 ITHX 
OTJIOKeHHAH CHOPOBO-NbIIbUCBOH KOMIVICKC NPOCJeKUBaeTCA B PAe CKBaKHH 
IIpunsatckoro nporuéa (Cnopeuno, H. Pygua, TpuxKku, muka, Muxeqosuyn) 
M XapakrTepu3yetcaH OOJIbUIMM pa3HOOoOpasHeM BHJOB MO CpaBHeHHIO C HHXKe- 
JI@KallMM TOPH30HTOM. Syecb WIMpOKO pa3BHTbl TakHe BHAbI, Kak Dictyotri- 
letes trivialis Naum., Archaeozonotriletes malevkensis Naum. A. macrospi- 
nosus Jush. var. punctatus Jush. in litt., Stenozonotriletes pumilus 
Naum., Lophozonotriletes malevkensis Naum., L. rarituberculatus (Lu- 
ber) comb. n. HW ypyrHe BUH, WMpoKO pa3BHTBIe Mo BceH Tome 
TYPpHeHcKHX oTOMKeHUM. IIpHBeqeHHbIM KOMMIeKC CMOp conocTaBJIAeTCA CO 
CHOPOBbIM KOMIMI€KCOM H3 THMWYHbIX MaJICBKO-MypaeBHHHCKHX culoeB Iloq- 
MOCKOBb&. 

Ormox%KeHua, CokepKalllue CMOpOBO-MbIIbWeBOH KOMIMIeKC BepXHero TopHu- 
30HTA MasIeBKO-MYPaeBHHHCKHX C0eB, B JIHTOJOPHYeCKOM OTHOLICHHH M0- 
CyULlecTBY He OTJHUAIOTCA OT HWKEMEKaLleH TOW, HW pasrpaHMuTb UX MOUTH - 
HeBO3MO*KHO. Uro Kacaercd BUAOBOrO CocTaBa COP, TO OH ye B ITOH 4acTH Ff 
paspesa OTparKaeT O1M30CTb K BbIIMeT@KAULUM TOPH3OHTaM, a HMCHHO y>Ke 3fecb |p 
NOAB/IAIOTCA, XOTA HM B HEOOJIbINOM KOJIHYCCTBE, BUI, XAPAKTePHble AIA YIHH- ff 
CKHX ClOeB, XOTA NMocieqHNe MOKa He OOHapyxeHb! B IIpunatckomM nporuGe 
M, BepoTrHee scero, pasMbiTbl. HanOomee xapakTepHbIMM JIA STON YacTH pas- 
pesa sBasiotca: Lophotriletes rugosus Naum., Dictyotriletes cancellatus § 
(Waltz) Naum., D. trivialis Naum., Hymenozonotriletes malevkensis Naum., fF 
Archaeozonotriletes devonicus Naum., A. upensis Naum., A. macrospinosus 
Jush. in litt., Lophozonotriletes malevkensis Naum. Kpome toro, scrpegeHo 
Ooblloe KOHYeCTBO H ApyrHX (POpM, MpoleHTHOe COepxKanHue KOTOPHIX He- 
CKOJIbKO MeHbIle M0 CpaBHeHHIO C MPHBeACHHBIM Bbile. Takum OOpasoM, anaorn \f 
MaJI€EBKO-MYPaeBHUHCKUX COeB, MpeACTAaBAA B JIMTOMOPMYeECKOM OTHOLIeHHM 
NOBOJIbHO OMHOOOPAasHy!O TOJULY, OXapaKTepH30BaHbI pa3sMUHbIMH MO BO3- i 
pacry TpeMA CNOPOBO-NbIIbIeBbIMM KOMIMIeKCaMH. . 

YDepHpmuuycCKuh NOABAPYC BHABIEH OYPOBLIMH CKBaxXMHAMH - 
BW. Lpwxku, H. Pocros, H. Pyqus, a raxxe B nuuKe, Pore, KonatKesnyax, 
AWMLax HW Wp.; MOMLHOCTh ero KomeOerca oT 5 No 70—100 m. Mopogst nogp- if 
apyca ClOxKeHbI TIMHaMM, NecuanukaMu Mw mecKamu. Imunbl mecTpollBeruple ie 
MeCUaHUCTble, H3PeAKa KOCOCNONCTHIe, BCTPeyalOTCA 2KMPHble, MIOTHbIe, C 3ep- / 
KaslaMu CkoIb>KeHuA. B rinHax OOYIIMBUIMeCA PpacTHTesbHbIe OCTATKH OOpasyIOT 
mpocion yraa. Tlecuannku cepble, HHOra posoBaTble, C1a60 ClLeMeHTHPOBaHHble 
WM KpelkKue M@KOKPHCTaIMuecKNe, U3pefKa Ca6O KaOJIMHOBbIe HH OmeNe3- & 
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HCHHBIC, TIMHMCTHIe, KBapIeBO-MOMeBOWINATOBbIe C TIMHHCTBIMM MpocmOsMH. 
[lecku Cepble, posoBarbie, MeJIKO3epHUCTHIe, K BapLeBO-MOMeBOLINATOBbIe, H3pelKa 
ynaorHenubie. Ilo aHHbIM cMopoBo-NbWIbWeBoro aHau3a B YepHDbILIMHCKOM 
Nodbapyce aHaloru Oosee ApeBHuX COGCTBEHHO YepHbIIMHCKUX C0eB ObIVIA 
ycraHospsieubt B [laTuikOBCKOH BnaquHe, a Oomee MOMONbIX, KU3e/IOBCKHX C1OeB — 
Bp Enpcxod Bnagqune. B WatuiKoscxol snaguue (Por, lauuka, Konarkesu4un) 
BHICNCHHbI CMOPOBO-NbIIbUeBOH KOMMIeKC XapakTepusyerca mpeoblaqaHueM 
Takux BusoB, Kak Acanthotriletes multisetus (Luber) comb. n., Dictyotriletes 
magnus Naum., Hymenozonotriletes pallidus Naum., H. aff.  sub- 
granulatus Naum., Archaeozonotriletes compactus Naum., Stenozonotri- 
letes insignus Naum., S. scabelus Naum. Nosasasmorea yxke B HeKOTOpOM KOvIM- 
wecTBe H BHJbI, WIMpOKO pa3BHTbie B BbILeNeEKalMux ropusonTax. Jlanubiit 
KOMIJI€KC CONMOCTaBIAeTCA C KOMIVICKCaMH 3° 4epHbIWHHCKHxX coeB Toz- 
MOCKOBb&l. 
<OxkeslesHeHHad Tovula>, Bbiemsemaa P. M. IInucrpax (3,4) B Espexoti 
BiayuHe, Kak MOKa3bIBalOT JaHHble CMOPOBO-MbIIbUeBOrO aHalu3a, MpecraB- 
siseT coOoH He 4TO HHOe, KaK BeEPXHIOIO YaCTb YePHbIINHHCKOrO Mo«bApyca. 
B TeMHOUBETHBIX MIMHaX HW Me€CuaHHKax OMMCaHHOM TOMLIN BCTPeyeHbI OOMJIbHbIE 
cnopbl, Cpequ KOTOpbIX mpeo6sayator Lophotriletes minor Naum., Dictyotriletes 
trivialis Naum., D. magnus Naum., Hymenozonotriletes mactroreticulatus 
Naum., H. submirabilis (Luber) Jush. in litt., Stenozonotriletes literatus 
Naum., Trilobozonotriletes turgidus Naum., T. inciso-trilobus Naum. Ycra- 
HOBJICHHbIM KOMILIeEKC CNOp HMeeT LIN pOKOe pacmpocrpaHenue B EstbcKoli Bnaqune, 
€XOMCTBO ero C KH3eJIOBCKHM CHOPOBO-MbIJIbIeBbIM KOMILICKCOM 3aCTaBJIAeT 
CTPOHTb MpelNoo*KeHHe O TOM, YTO BMelilaiollue efO OTOMKeHHA aHaJIOTHUHbl 
Ku3e0BCKHM cjloaM Ypana. B Enpcxow BnaluHe Ku3e0BCKHe COM SasleraloT 
€ MepepbIBOM Ha OTJIOXMKCHHAX MAJIEBKO-MYPaeBHHHCKHX CJOEB. 
KaomHHOBAaA TOMA peskKO BblfemAeTCH B pa3pe3e HW KHEeKa- 
MCHHOYTOJIbHbIX OTJOXKCHHH MU pacMpocrpaHeHa MOUTH MCKOUNTeMbHO B Evb- 
cKO Boagune. Ona BCKpbITa CKBaxKHHaMH B AN. J Buxku, H. Doctos, NBaub- 
KopiltuHa, AnexcaHatposKka, H. Pygus, Bepesosxa, B Enpcke u B Bue HeOOMb- 
toro mpocsioA BCTpeyeHa B OJON AMWIb cCKBaxuHe IlaruKOBCKOH BMaMHbl 
{Mynsapopka). Ee MoulHocTb cocTaBaser cBpile 440 m. KaonuHoBaa Tova, 
NpeACTaB.AOllad COOOM KOHTHHCHTAJIbHbIC OTOKCHUA, MOMCTHMAaeTCA «oKee3- 
HeHHOM TOWLE» TYPHeHCKHX OTMOXKeHUM HM MOKPbIBaeTCA 3aBeOMO TYJbCKHMU 
OTMO*KeHHAMU Buse. KOHTaKT KaONMHOBOM TONULM C TYIbCKHMH TOPH30HTaMH 
XapakTepH3yeTCaA pe3KHM HECOrlaCHeM: B KPOBJe KaOJMHOBOH TOUMM 3aeraer 
JOBOJIbHO MOLIHbIi MpOcMOH KOHTMOMepaTa HIM TasleyHHKa M3 po30Boro OBpy4- 
ckoro KBapltuTa (CmopeuHO), a MeCTaMH KOHTAKT MpeCTaBJIeH KOHTlOMepaTo- 
BOM NMOposo u3 rAMHUCTOH TambKu, rTpyOo3epHHCTOrO MecKa HM pa3{poOseHHbIX 
OOYIIHBIUMXCH pacTHTeMbHBIX ocTaTKOB (J[BuxKKu) (). KaomnHoBan Tomuta 
cloxKeHa B OCHOBHOM TVIMHaMH M MecuaHHCTbIMH Noposamu. Tauubl Gembie nu po- 
30BaTO-JIMJOBbIX OTTCHKOB COCTOAT MOUTH MOHOCTbIO H3 YMCTOrO KaOMHA; 
B 3HaUHTeIbHOM KOJIMUECTBE 3J/eCb BCTPeualoTCA Cepble, TeEMHO-Cepble H YePHble 
TIIOTHbIe, OOorallleHHble FYMYCOBbIM BeleCTBOM H pa3{pOOJIeHHbIMM paCTHTeJIb= 
HbIMH OCTaTKaMH KaoOJIHHOBbIe TuMHbI. BerpeyaoTcA uM onpeseiuMble pacTu- 
TeJIbHbIe OCTaTKH B Bue cTurMapui (Stigmaria ficoides Brong.), a Taxxe 
octaTKH, Hamomunaiouiue Lepidodendron, Sigillaria. Cpequ rauu Bcrpeuatorca 
mpocou yria w yrmctoro ciantia. B toxnot yacra Enpexoit BnaqMHbl OcoOeHHO 
WIMPOKO Cpeyln PMH pacnpocrpaHeHbi Mpocson MecKa HM MecdanuKa. KaonnHopast 
TO/ULa MOJHOCTHIO JIHWeHa PayHbl, HO B TEMHOIBETHbIX PIMHAaX HW asleBPOJIMTAX, 
YIAAX M YIMCTBIX ClaHWaX COepraTca OOMIbHbIe, XOPOWO COXpaHMBILMecA 
Cnopbl WU Mblbia, OmarosapA KOTOPLIM TOVIa MOy4Hsa CBOIO laleo6oTaHi- 
YeCKYIO XAPaKTePUCTHKY; MOATBepAUNOCb u ee CTpaTurpaduyeckoe MOOK HME 
B paspe3e HuxKHero KapO6ona. CmopoBO-MbWIbIeBbIM aHaIH30M B KaOJIMHOBOH 
TONULe BbIABCHO [Ba CHOPOBO-NbIIbIeBbIX KOMIMIeKCa — HWKHMM WM BepXHHi. 
Hwxunii xapakTepu3yerca HasM4neM B ero COCTaBe MEJIKUX CMOp, MeKOOyrop- 
YaTbIX WH M@JIKOIMIMMOBaTbIX, pexke IWarpeHeBblx u ceruaTbix. IIpu 9ToM B pyKo- 
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BOJLAULME KOMIMIeKC BXOuT He Gomputle 4—5 Bugos cnop. IlpeoOmaqarouluMy | 
BHlaMu 3yecb sapssiotca: Lophotriletes minor (Waltz) Naum., L. rotundus} 
Naum., L. rugosus Naum., Acanthotriletes rotundatus Naum. in litt., Retu- jf 
sotriletes multisetus (Luber) comb. n. BopifeseHHbId KOMMJIeKC XOPOWIO pO: } 
CIe@KHBAeTCA B paAfe CKBaxKHH Espcexot Binaguubl. TlogqoOHble KOMIIEKCBI, CO- } 
CTOAULHe H3 MeIKMX BHJOB C MpPOCTbIM CTPpOeHHeM, M10-BUAMMOMY, Kak HaOuJHO- jj 
ylaeTCA B WpaKTHKe CMOPOBO-MbIIbILEBbIX HCCIEOBaHHU, OTBeUalOT OCHOBAHHAM 
cTpaTurpacbuyecKHX TOPH3OHTOB, UTO LaeT HaM MOBO CUNTATb JaHHbIH KOM- ff 
IWI€CKC Xa@pAKTePHbIM VIA HH30B CTaJIMHOrOpcKOrO TOpH3OHTa. 

HarOouee xapakTepHbIMM BUaMM BepXHero KoMMeKca ABsmoTCA: Euryzono- 
triletes trivialis Naum., E. macroreticulatus Naum., E. variabilis Naum.,E. or- | 
biculatus (Waltz) Naum., Trematozonotriletes variabilis Naum., T. gibberosus f 
Naum., T. vulgaris Naum., T. goniacanthus Naum., T. punctatus Naum., ff 
Stenozonotriletes literatus Naum., Trilobozonotriletes inciso-trilobus Naum. } 
Tlogo6upie Buxbl cCnop XapakTepHbl ia cTammHoropcKHx oTmoxenu Iog- 
MOCKOBbsA MW UX AaHaJOrOB, YTO aeT MpaBO CUMTATb OTJIOXKCHHA, BMEILAaIOWIMe 
jlavHbill KOMMIeKC cnop, aHaloraMH CTasIMHOropcKoro TropH30HTa. JluTOWO- 
THYeCKH HAMETHTb TpaHvly MexKYy COAMM, COMepKallMMM BbIAeeHHbIe 1Ba | 
KOMIWI€KCa CTaIMHOFOpCKOTO TOpu30HTa, MOKa OveHb TPyAHO. B orTseubHBIX | 
cKBaxkuHax EypceKoi BiauHbl TakKuM TOPH3OHTOM MOXKeT CJIY2KHTb MOILHBIM | 
mpocyioH meckKa. 

YcOBHA OCatKOCOpas0BaHHA B TYPHeHCKOe HM HYKHEBHSeHCKOe BPeMA 
B I[punstckom mpornGe 6biiu, MO-BHAHMOMY, OTHOCHTeIbHO OLHOOOpasHbIMH. ff 
OQOusne XOfoWO COxXpaHHBWUXcCA CNOp MH XapaKTep BMelaloulux ux NopoL F 
CBUJCTEIbCTBYIOT O TOM, 4TO OCaMKOHAKONJICHHe B MaJICBKO-MypaeBHEHCKOe 
YePHDbILMHCKOe BPEMA MPOHCXOAMJIO B YCJIOBHAX KOHTHHEHTaJIbHOrO OacceliHa, 
BepOATHEe BCeFO BIIPHOpexKHOH MeIKOBOLHOH Mosoce, B YCIOBHAX CTOAUMX H 
cma6o Tekyyux BOX. B HuxkKHeBU3eHCKOe, CTaIMHOTOpCKce BpeMA AHO Mpoos- 
*KalouleroO CYWLECTBOBATb KOHTHHEHTAJIbHOTO OacceliHa NMOABeprasocb YaCTbIM 
OCUHJIALHAM, BPeEMA OT BPeMeHH BbIXOAMIO 3-0 VPpOBHA BO, B pe3yJIb- 
TaTe 4ero OOPa3z0BaJINCb TPellMHbl YCbIXaHHA, HepeqKO HaGwOJaemble Ha MO- 
BePXHOCTAX HallvlaCTOBaHHA. 

KopHepbie CHCTeMbI pacTeHHi (CTHTMapHu, pH30nbI), OOumHe pacTu- 
T@JIbHBIX OCTATKOB (B CCHOBHOM Pa3{pOOJICHHbIX), MPOCJIOM YTV H OCTATKH CHOp ° 
M iblIbUbil — BCe STO CBHJeTeEH YCNOBHH OCalKOO6pas0BaHHA, MOATBepxKalo- 
ve NpeANoMORKeHHe O HAaKOMCHHH OCaXKOB HOO B YCIOBHAX 3aTONIAeMOroO 
nodepexba, mH60 BOmU3H OeperoBoH NOMOCCh! B KOHTHHEHTAJIbHOM MeJIKOBOJ- 
HOM OaccelHe, rye 3afepXKUBaJICA MW CKarJIMBaJICA B CTOAUNX HM MeWWIEHHO TeKy- 
UMX BOMaX PaCTHTeIbHbIM DeTPUT, MOCAYXKUBIIKH MaTepHanoM JA o6paso- 
BaHHA MpocmoeB yrs. 


Vueruty? reomoruyecknx HaykK Ilocrynuso 
Axkajylemun Hayk BCCP 25 Til Loby, 


UWMTHPOBAHHAS JIMNTEPATYPA 


nos, HAH, 97, Nel (1954). *? B. K. Touy6uos, JAH, 11m 
Ay6uoy, Becui AH BCCP, cepbia (i3.-Texn. HaByK, M3 
ak, Bonn. MOM, org. reon., Nb 6 (1953). © P. M. Ilucr- 


3 a 
(1956). 4 P. M. TI p 
u Ot APA? (PRS EC Te K. H. Bepeficxaa, Mss. AH 


PAkKIGr Ee e M 
CCCP, cep. reou., NN 
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Hoxnans Akagemun nayx CCCP 
1957. Tom. 115, Ne 6 


PEOHOL UE 


M. B. KOP)K 


K BONPOCY O CTPATHFPA®HH TPHACOBbIX OTJIO)KEHUM 
- FOORKHOLFO TPHMOPbA 


(IT pedcmaéaeno axademuxom H. M. Cmpaxoseim 25 III 1957) 


Tpracosble oT0%KeHHA WIMpOKO MpexctaBseHb! B LOxkHOM TIpumopsbe. May- 
HUCTHYECKH OXaPaKTePH3OBaHHbIe MOPCKHE OTJOXKCHHA HWKHETO HM CpeqHero 
TpHaca pacnpocTpaneubl B pefewax tOXKHOH YacTH TOpHOHM CTpaHbl CuxoTs- 
Anvub WM HeH3BeCTHbI CeBepHee wiMpotb! r. Bopoumnopa. Jlanee Kk ceBepy 
ycTaHaBJIMBalOTCA OCaIKH TOJIbKO BepXHeroO Tpvaca, MpecTaBJIeHHble B yrvie- 
HOCHbIX WH MOPCKHX allnax. 

JleranbHoe usyuenne KaccHuecKkUXx pa3spe30B Tpuaca mo Geperam AmypcKoro 
u Yccypulickoro 3a1MBoB, Ha Oo. Pyccxom, Ilyrarune, B Gacceline pp. MWuryxs, 
Kamenywku, Am6a-bupp, Bb. Mouryraa u ap., a Take nociotHbilt c6op 
PayHbl, ONpesxeseHuA KOTOpOH Obit cenanp JI. JT. Kunapucopoh, nosBomuin 
aBTOpy NpefcTaBuTb cxemy crpaTurpadun lOxxuoro [lpumopba B ciemyroulem 
Bue 

HuxHuM TpHac—T,* 
Muyckuk sapyc — Ty 


lopwsoun tT "Oasa tpn ix "KO Wr no Me plat OB i aus 


3CeEMECTHO Ha Tepputopun IO. IIpumoppsa paspes HWxKHETPHaCOBbIX OTMOKeHUH 
HAUMHAaeTCA C Oa3aJIbHbIX KOHTIOMepaTOB, S3aJleralOUlMX TpaHCrpeccHBHO Hu 
HeCOrlaCHO Ha OCaMOUHO-BYJIKaHOFeHHbIX OOpa30BaHHAX BepXHero Maweo30a: 
Ha IIPCCHOBOJHO-KOHTHHEHTAJIbHBIX OTIOHKeHUAX TepMu (6. Adpex, o. Ilyratun), 
Ha BepXHelepMCKHX YpaHuTax (o-Ba Pyccxui, Ackoubya), BepxHenasieo3oi- 
CKUX H3BeCTHAKaX (p. OsepHpie Kaioun) u T. A. B cocrape rasieK KOHTIOMepaToB 
MPHCYTCTBYIOT TPaHHTbl, TpaHOAHOPHTb!, KBaplleBble nopdupbl u ux Tydel, 
KUJIbHbIM KBapIl, OpraHOreHHble M3BCCTHAKH, pasHOOOpasHble KPeMHHCTHIC 
HOPObl, MeTaMOpdusOBaHHble MWeCuaHHKH, aplUuJIMTbl, KBapUMTbl M Apyrne 
Hopompt. B mwemMenTe KOHrOMepaTOB u3pesKa BCTpeyaeTcA dayHa: Ophiceras 
nicolai, Grypoceras hexagonale, Gervillia exporrecta, Anodontophora canalen- 
is, ONpeleisiollad HuxkHeETpHacoBbii Eospact oTMormKeHnH. Ilo cBoemy crpa- 
ArpadWyecKOMy MOJIOXeHHIO KOHTVIOMepaTbl HHKHEFO Tpwaca, MO-BUAMMOMy, 
OOTBETCTBYIOT HH3aM «Otoceras beds» Tumanaes. Mowtwocrb ropusontTa He- 
noctosHHa HW u3MeHsetca oT 150 m (m. Armacosa) fo 2,5 m (6. A6pex). 
Mukonuepacospni ropu3so0Hnt—T!°. Kourmomeparbl noctosHHo 
MeCHSAIOTCA TOME = OfHOOOpasHbIX  3eJICHOBaTO-CePbIX MeJIKO3ePHHCTHIX 
I3BCCTKOBHCTbIX  eCUaHHKOB, COslepxKallMX MHOFOUHCJIeHHbIe MpOcOH u 
IHH3bI OPFaHOreHHO-JeTPHTYCOBLIX M3BeCTHAKOB C (payHOH aMMoHuToB: Me- 
skoceras subcristatum, M. boreale, Koninckites timorensis, Paranorites sp., 
Ussuria schamarae, Ophiceras sakuntala, Gyronites sp.; neneuunog: Eumor- 
yhotis multiformis, E. iwarowi, Pecten microtis,P. (Velopecten) minimus, 
P. (Velopecten) ussurica, Claria aurita, Anodontophora fassaensis, Myalina 
schamarae u Jp. Hasranve ropu3oHTa — MuKOlepacoBblli — BBenexo JI. JI. 
Kunapreoncli (‘) B cpa3u c Tem, uto pox Meekoceras aBasetca pyKOBOAAULHM 


* Tlenenue uu2KHero TpHaca Ha Apycbl JaeTcA M0 JI. 7]. Kumapucoszon u IO. II. Tonosy (7). 
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wit 9TOH uaCcTH pa3spe3a HMKHero TpHaca. MuxollepacosBbiii TropH30HxT 
1O. IIpumopba no dayHe xXopollio comocraBAeTCA C HMKHHM WepaTHTOBbIM| 
W3BeCTHAKOM HM lepaTHTOBbIMM MepretamMu ComsHoro KpsrKa, a Tak2Ke CO) 
cnoamu «Meekoceras beds» Tumanaes. MoujHoctb ropH30HTa H3MeHAeTCA OT 
190 no 250 Mo. | 

®nemMuHrUTOBL A ropu3so0HtT —T!. Bpime MuKollepacoBblx 


OTMOKeHH 3aeraeT TOPH3OHT YePHbIX TOHKOCJIOHCTBIX TJIMHHCTbIX CJ1aHWeB) 
VW aprHJWHTOB, NOYYHBUIMA HasBaHue iemHHTHTOBOrO. ApruJUTbI WM TIMHHC- 
TbIe CJIAHIbI COMepxKAT MHOPOYMCJIEHHbIe KOHKPeLMH MeMTOMOP@HOTO H3BECTHAKAS 
M Mepreaa, a TakxKe pyKoBogsamyto dayny Flemingites prynadai, Proptychites 
latifimbriatus, Pseudosageceras multilobatum, P. schamarense u gp. | 
BO3PaCTY STOT TOPH3OHT, MO-BAAHMOMY, COOTBETCTBYeT WepaTHTOBOMy mMecua; 
HuKY Comsuoro Kpaxa, «Hedenstroemia beds» [umanaes u nog3zone c Pseudosa; 
geceras multilobatum Ceseppow Amepuxu ('). Mowinoctb ropu30HTa H3Me- 
HaeTCA OT 35 To 65 M. 

Onenéxcku spyc — TY 


Cy6konymMOuToBHH ropnu3s0HT—T,. SakaHumBaerca paspeg 
HWKHETO TpHaca OTMOXCHHAMM CYOKOMYMOUTOBOrO TOPHSOHTAa, MpelcTaBvieH: 
HOrO MepecylaMBaHHeM TeMHO-CepbIX HM YeEPHbIX TOHKOCJIOHCTbIX MeCYaHHKOB 
AJICBPONHTOB WH aprHJJIHTOB, CofepxKallluX MHOFOUHCJICHHbIC H3BECTKOBUCTHIG 
HW MepresHCcTble KOHKpellMH HW PeMKHe JIMH3bI OPraHOreHHbIX H3BeECTHAKOB. Ory 
JOKeHHA OoraTO OxapakTepuH30BaHb! dayHou Subcolumbites multiformis 
Megaphyllites immaturus, Paranannites suboviformis, P. gracilis, Pseudosa- 
geceras longilobatum, P. simplex, Grypoceras ussuriense, Trematoceras. H3- 
pelka BcTpeyaiores pacTuTembHble oTmeyaTtKu Pleuromeia sternbergii u Neoca 
lamites sp. BpirenepeyuceHHbIit KOMMJIeKC pOAOB AMMOHHTOB NOYTH MOMHOCTBKS 
uspecteH B «Subcolumbites beds» An6aHuu Hu XapaKTepH3yeT cCaMble BepXEl 
HwKHerO TpHaca (?). i 

OTJIOXKeHHAX CYyOKOyMOuTOBOTO YropuH30Ha 6. Imugra (0. Pyccxuk 
ABTOPOM NIOMHMO MepeyHCIeHHbIX (popM BoepBbie B IOxHOM I[Ipumopbe Obue 
HalineH pog Columbites sp., panee u3BeCTHbIii TOJIbKO H3 HHXKHETPHAaCOBbIX OT4 
momen Cen. AMepuxu u IOro-Sanaguoro Kutaa. Tlockonpxy dayHa cy6KouryM! 
OuToBoro ropu3o0uHta IO. Ilpumoppa u An6aHuu aBsaAeTCA Gonee MOOAO, vene 
@ayHa 30HbI c Columbites Ces. AmMepuku, He HCKJHO“eHA BO3MOXKHOCTb, YTGE 
B OYJYULeM B OJIEHEKCKOM Apyce HwxKHero Tpuaca IO. IIpumopba no kommueKc 
ayubl OyeT BbIAeIeH elle CAMOCTOATEJIbHbIH TOPH3OHT, OTJIOXRKeHHA KOTOPOT@ 
MOKa YCJIOBHO BKJIOUaIOTCA HaMH B COCTaB CyOKOJIyMOHTOBOrO TopH30HTaik 
MoutHoctb nocjeqHero u3MeHsetca or 70 no 150 M. 

Cpequuh tTpuac—T, 
Anusniickuit apyc — Tt 


PopusonT nonmoevatix ‘Tecan ho BT anes p og 


autToBp—T3"» Ha ornoxenusx cy6KomyM6uTOBOoro YTopH30HTa BIOWHIe 
coracHO 3avleraioT OcafouHble OOpas0BaHHA aHHSHHcKOorO spyca cpeqHerdi 
Tpuaca. IIpeqctapnenbl OHH XapaKTepHbIMH CePpbIMH MOMOCUATHIMH MOMMUKTOP 
BbIMH Me€CYaHHKaMH H aJieBPOJIMTaMH, Ha MVIOCKOCTAX HaCIOeCHHA KOTOPbII 
HaOOJaloTrcsA OTMeYaTKH XOMOB YepBeli, CeMbI NO3ZAHHA OeHTOCHBIX 2KHBOT LE 
HbIX H NpOOeMaTHYHbIe OTHeYaTKH BOROpocaen. M3 ormoxeHU ZTOrO TOpH3OHT 
aBTOPOM CoOpaHa qdayna Ptychites kokeni, Ptychites compressus, Sturia jay 
ponica, Ussurites sichoticus, Gymnites (Anagimnites) sp., Procladiscitell 
sp., Acrochordiceras sp., Longobardites sp., Hungarites sp. Nepeuncnenupup 
KoMMeKc, Mo sgaKksmo4eHHIo JI. JI. Kunapucoson, xapakTepusyercil 
CXOACTBOM C @aHH3HHCKHMH THMaJlalCKMMH BUaMH TeX Ke posop u ocop 
OcCHHO OOJIBIIHM CXOJCTBOM ¢ OfHOBO3pacTHO cbayHoli Anouuu. Mowpnocri 
ropuH30Hta 250—300 m. | 

Topu30HT apKO3SOBHX KBAapNuTOBUAHBX Necual 
Hy ue esi ee Crpaturpacwyecku BbIle MOOCYaTbIX MeCuaHHKOB UM aseBhh 
4170 | 


POJIMTOB 3aleraeT TOMA ONHOOOPasHbIX OesbIX HW CBETIIO-CepbIX Pa3SHO3ePHHCTHIX 
APKOSOBbIX MeCYaHHKOB. OTH NOpOsb! PayHUCTHYECKH OXaPaKTePH3OBaHbl MIOXO, 
JMUb Ha 0. PyCCKOM B OCHOBaHNH FOpH30HTa aBTOpPy yasl0cb HaiiTu OOOMOK 
ammonuta Ussurites sichoticus Dien. Momnocts ropu3oHTa u3Mensetcs or 100 m 
Ho. Pyccxnit), qo 500 m (6acceiin pp. Nounxespr, Baranban3et, Kamenymxn). 


Jlaquuckul apyc — T2 


Popu30HT 4epHHX AaPrHAAUNTOB MraAUHUCTHX Caan 


heB (LaoneaNOBLH ropu30HT)—T;. Topu30nr apKo30Bbix 
€CYaHHKOB NOCTeMeHHO NepeXOMNT B OYCHb MOCTOAHHBIM u IWMpOKO pacnpo- 
PIpaveHHbli B IO. [Ipumopbe aonen0Bblit TOpH30HT, COX%KeHHbIM YepHbIMA 
FOHKOCJIONCTLIMM MM PUTH3HPOBaHHbIMH PIMHMCTbIMHM ClaHWaMu MW aprusiMTaMn, 
fowepKalluMH KpyNHble KapaBacoOpasHble H3BeCTKOBUCTbIG HM MepresMcTble 
OKKpeluH. OrnoxKeHua OXapakTepH30BaHbl dbayHoli nenemunoy: Daonella 
Kotoj, D. moussoni, D. densisulcata, Posidonia wengensis, Monotis sp., u 
MMOHuTOB: Trachyceras furcatum, Xenodiscus middlemissi. Momoctp ro- 
DH3OHTa H3MeHseTCcA OT 60 no 250 Mm. 
Topu30HT cCBeTAO-CephxX APKOSOBHX NecuaHH- 


kop — 73°. Sapepmaetca paspe3 cpemHero TpHaCa MOLJHbIM TOPH3OHTOM CBeTJIO- 
CepbIxX HW GOeubIX PpyOo3epHHCTLIX APKOSOBbIX H KBaPlWeBbIX MeCYaHHKOB, COsep- 
Kallux dopy mioxoH coxpanHoctu — Podozamites sp., Neocalamites sp. 
OOJIOMKH OKaMeHeBLUeH ApeBecuHbl. [IpocnexuBancb Ha JeECATKM KUJIOMeTpOB, 
PH ABJIACTCA MpeKPaCHbIM MaPKHPYIOLHM TOPH3OHTOM B_ TOLLE TPHaCOBbIX 
oToxkeHu 'O. [Ipumopba. Moulnoctb u3meusetca oT 160 m (mM. Yroubuplit) 
mo 500 m (pp. Batanban3a, Kamenyuixa). 


BepxHuu TpHac—T, 
Kapyulickut sapyc — T 


GHA vee M OF PY T atc Ka Ayo. ¢ BU Ta 12. Raspes) BepxXe 


HerO TpHaca HayMHaeTCA YIVIeCHOCHbIMH OTJIOXKCHHAMM HWXKHEH MOHTyralickon 
BUTHI, MpeACTaBJICHHOH pa3MM4YHbIMH NO CocTaBy MeCYaHHKaMH (M0JIMMHMKTO- 
bIMH, TpayBaKKOBbIMH, TY@OFreHHbIMM), aAJIEBPOJIMTAMH, YIJIMCTO-rvIMHUCTbIMH 
JaHuwaMu W aprusiuTaMu, COep?KalMMu MiaCTbl KAMCHHBIX yrieH HW OOKJIb- 
yo dbuopy. Ilocnenquaa npesctaBnena OoraTbIM KOMMVJICKCOM TeIMJIOJIKOOHBbIX 
pacreHu, cocroAuiMM u3 NanopotHukoB Hausmania ussuriense, Dyctyophyl- 
lum japonicum, Clathropteris platyophylla, Camptopteris spiralis, Cla- 
dophlebis nebbensis, C. undulata, C. haiburnensis, xBoujespix Neocalamites 
Carrerei, Equisitites strehophylla; unxayodutos Taeniopteris stenophylla; 
ruukrosplx Ginkgo sibirica u xBoliHpix Podozamites mongugaicus, Pityophyl- 
lum longifolium. Sta duopa, no 3akmouenuto B. JI. Mpuyagei u A. H. Kpuu- 
Toospuya (4), oO6HapyxuBaer Gombloe CXOUCTBO C OHOBOSpacTHoK P@aopon Tou- 
KuHa B Vnmoxutae, a TakxKe c (opo cmoeB Mamouoxu u Aco B AnoHHH 4 
3AMETHO OTMMUAeTCA CBOMM BHJOBbIM COCTABOM OT KelinepcKol (Piopbl SanaqHon 
Epponpi. Cpequaa moutuoctb cBHTbl — 600 mM. 

HuKBAA MOHOTHCOBAA,cBuTa—T?, OrTmoxKeHNA HWK- 
Heli MOHTyralicKoli CBUTbI MOCTeMeHHO CMeCHAIOTCA TOJULEH MOpCKHX TeppHreH- 
HBIX OOPa3OBaHUli HUKHEeH MOHOTHCOBOM CBUTbI. Oa MpedcraBsleHa B OCHOBHOM 
ryPOreHHbIMH VW MOMMMMKTOBbIMH MeCYaHHKaMH HM a4JIeBPOJIMTaMH, MepenomHeH- 
HBIMH OOYIICHHBIM paCTHTeAbHbIM eTpHTYCOM HM COseprxKaulimMu dayHy: 
Monotis scutiformis, Anaucella ussuriensis, Oxytoma zitteli, O. mojsisovisci, 
Pecten subniemalis, P. similis, T. kolymensis, Halobia zitteli, Pleuromya 
sp., Gryphae keilhaui, Paleopharys buriji u ap. Komnaexe (payHb! CBHeTesb- 
STBY€T O BEPXHEKAPHHMCKOM BO3pacTe OTMOMKeHHH HM UMECT UCKJIOUUTEbHOe 
CXOJICTBO C KaPHHHMCKOM ayHOH CeBepa H CeBepO-BOCTOKAa Cu6upu u HAKAKUX 
OULHX Yepr—c HcKOMaeMbIMu (ayHaMH CpeAH3SeEMHOMOPCKOrO THIMAa (°). Mout: 
{OCTb CBUuTbI WocTuraeT 300 M. 
eel 


Hopulicxuh sapyc — T? 


BepxHAD MOHRY RAC hAw , CEN Maya Mopcxkue off 


JIOKCHHA KapHUHCKOrO Apyca BHOBb MOCTeMeHHO CMeCHAIOTCA YIJICHOCHBIMHM Off 
pa30BaHHAMH, Bbiqensembimu B IO. Iipumopbe nod HasBaHveM BepXHel MOHI [f 
ralickoit cButsl. IIpencrapieHa OHa MepeclaHBaHHeM Ty@oreHHbIx u rpayBalh 
KOBbIX T€CUaHHKOB, aJIEBPOJIHTOB, YIJIMCTO-IIMHHCTbIX CylaHleB HW spel 
KOHTIOMepaToB. B cpefHeli YacTH HaOsmOWaOTCA MacTbl yruid, a MO BCeNy 
paspesy BCTpeyaetca OOnIbHaA Copa, MO CocTaBy OJIM3KaA KOMIWIEKCY of 
HWKHeH MOHTyralickoli cBuTbI. OqHako, no MHeHuto HM. H. CpedpogoumbpceKo 
WIA BepXHeli MOHTyraicKOi CBUTbI OCOGeHHO XapaKTepHO MpucyTcTBue mpey 
cTaButeeli cemelicrsa Dipteridaceae. Moutnoctb cBute! Jocruraet 200 m. Wy 
2Ke KaCaeTCA BOSPaCTHOFO MOJOXRKCHHA CBHTbI, TO 34eCb MbI MGJIHOCTbIO COFdJ|f 
wlaemcsa c BbiBofamu JI. JI. Kunapucopoit (*) uw BKmI04“aeM ee B COCTaB HOPH 
ckoro sApyca. i 

BepxXHAH MOHOTHCOBAA CBUTAa— T2°. SakaHunBaeIcaA pa 
pe3 BepxHero TpHacCa MOPCKHMH OTJIOXKCHHAMH, H3BeCTHBIMM B JIMTepaType 
N10, Ha8BaHHeM BePXHeli MOHOTHCOBOM CBHTbI. OTH OTMOKeHHA pacmpocrTpyp 
HeHb! B IO. []pumMopbe orpaHuueHHO, TaK KaK B OOJIbIMHHCTBe paHOHOB OF 
OKa3aJIMCb Pa3MbITbIMH B MOCIeETPHacoBoe BpeMA. I 

Y 4. AOo cBuTa npefcTaBieHa YepHbIMH TY*POTreHHBIMH NeCuaHHKaMH, ales 
pomutTamMu, TydocjaHlaMu, Coep2kallWMH Mpociow MepeKPUNCTaJJIH3OBaHHbi 
nemioB WH G6oratyl0, HO OfHOOOpasHy10 dayny Monotis ochotica (Tell,) u Mp 
jacutica (Tell.), caumerenbceTBylollyio O BepXHe€HOPHHCKOM BO3pacTe OTJIOM! 
Huu. BuaumMaaA MOUHOCTb CBHTbI M3MeHHeTcA oT 20—25 no 100 om. 

Bonpoc o Hasmuuuu B TO. IIpumopbe orsoxeHul p3TCcKOrTO Apyca MOF 
ocTaeTcs HesACHbIM. YKa3aHua B. 3. Cxopoxoga (°) Ha mIMpokoe pa3BUTHe p3f 
CKHX OTJOXKeHHH B OacceliHe p. CyNyTHHKN JambHeHUIMMH HCCIeOBaHHAME 
He mosrBepfuaucb. Ilo sce BeposTHocTH, 3a psTCKHe OOpas0BaHHA HM OLN 
Oo4uHO TIPHHHMaJIMCb OTJIOXKeHUA BepXHelH MOHTYyralicKOH CBUTbI, 3aeralouyil 
B 9TOM paHOHe Ha HWKHeH MOHOTHCOBOHM CBUTe H NepeKpbiBaiOUlvecaA IOPCKHMI 
OTJIOXKCHHAMH C HHOWepaMamu. B GOacceline p. [lepepo3Hot (km104u CMOJIbHbIk 
Mexy oToxeHHAMH cC Monotis ochotica u lopCKHMH OTJOXXeCHHAMM, OTHOC 
MbBIMM K aaJleHy, 3aleraeT TOJIMa TeppHeHHbIX OCaAKoB, COMepxKalan Heompd 
Ae@JIMMbIe PaCTHTeJIbHbIe OTMeYATKH H OOYTIeHHbIi paCTHTeIbHbIM eTpuTy 
He WCK04eHa BO8MOXKHOCT, YTO STH OTMORKEHHA ABAAIOTCA P3TCKHMH, XOT 
HeEKOTOpble TeOJIOrH YCJIOBHO BKJIOUAaIOT HX B COCTAB IOPbl. 


MucrutytT nepru Iloctynusio 
Axkajlemun HayK CCCP 20 III 1957 
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TPEOJIOTHA 


r. MOOP 


/KMMBEPJINTOMOAOBHBIE NOPOJbI C KCEHOJIATAMH FHEMCOB 
| APXES H3 CEBEPHOHM OKPAHHbI CHBHPCKOM MJIAT®OPMBbI 


(ITpedcmaeaexo axademuxom JI. C. Kopacunckum 80 III 1957) 


| CepepHad oKkpavHa Cu6upcKol miarbopmenHol oOmacru, opoliaemad Hux- 
uM Teyenvem pp. Kory u Mefimeua, nauuHan c 1940 r. mpuBmeKaer K ce6e 
HMMAaHHe B CHJIy HaXOJOK Ha ee TEPPHTOPUM PeAKUX HM CBOeEOOPA3HIX MLeoU- 
bIX M YJIbTPAOCHOBHBIX Nopod. Syecb OOHAPyKeH PAX 3aMeTHBIX NO MMoWlaln 
IHTPY3MBHbIX MACCHBOB, CJIOMKCHHbIX OJIMBHHUTaMH WM MHOJMTMebTeHrMTaMn, 
‘Tak2Ke OOWIMPHbIe NOJIA H MHOPOUMCJICHHbIe XKHJIbHbIe Tesla WIEOUHbIX Oasauib- 
puqoB — HeEMeIMTOB, HeeHTOBLIX Oa3asIbTOB, ABFHTHTOB u Ap. B nocseqHee 
JPEMA ABTOPOM STUX CTPOK B HWKHEM TeveHHM Pp. Kotyl BCTpeueHbl KJ, 
102K CH HbIe aJI bHeHTONOLOOHEIMK NOpOMaMH, COMep%KallMMH MHOTOUNCJICHHbIC 
LCCHOJIMTbI THMepCTeHOBbIX THEHCOB HM aHOPTO3HTOB M3 apXeHCKOrO OCHOBaHHA 
iuOupcKoli WaTPOPMbl, a TaK*Ke JOJIEPHTOB, H3BECTHAKOB, JOJIOMHTOB HU Jp. 
TH XKUJIbHbIe Tesla MpeACTaBIAIOT OpeeseHHbIN HHTepec B CBA3H C HaxOJ- 
faMM B C@BEPO-BOCTOUHOH uaCcTH TWwaTPOpMbl THMMUYHbIX KMMOePJIHTOB C Xa- 
fAKTEPHbIM KOMIIJICKCOM MHHepaJiOB, OpeKYHeBUAHOM CTpyKTypoH MM pxAOM 
IPYrHX OCOGeHHOCTEH, CTOb THMMUHBIX JIA 1ORKHOaPPHKAHCKHX MpescraBu- 
eel STOH rpynnet nopogx. TlockompKy BbIxXOJbl aJIbHEHTONOMOOHDIX NOpoy 
lacnojiaraioTca Ha paccrosHuu cBpile 1000 KM kK ceBepo-salaly OT H3BeCcT- 
IbIX K HACTOAULEMY MOMeHTY KHMOePJIMTOBLIX TPYOOK, OHH 3aCJLYKUBaIOT 
}HUMaHUA B KaveCTBe YKa3aHHA Ha BO3MOXHOCTb NMPOABJICHHA B lpesesax 
eBeEPHOH OKpavHb! CuOupcKol muaTopMbI *%epsOBLIX alu WeIOUHbIX Oa- 
lAIbTOHOB, a B ITOH CBASH M HaxOMOK 3ecb TpyOuaTbIxX Tes KHMOePJIMTOB. 

AJIbHEHTONOROOHHIC MOPOMb, COMepkKalllue KCeHOMMTbL apxeHCKUX THeHCOB 
| AHOPTOSHTOB, ObLIM BCTpeveHbI Ha yuacTKe HuxKHerO TeyeHuaA p. Kory — 
{Qk Ly ycrbamu pp. Kungzpm u Uoroxyi; onv oOHapy2Keubl 61M3 ycrba p. Venno- 
{PAX HampaBom Gepery p. Kory u Ha meBoM Oepery STOH PeKH, HeECKOJbKO 
jmke ycTba p. Orenax. B nepBoM M3 MepeuHCeHHbIX MYHKTOB aJIbHeMTOMO- 
loOuble NOpOsbl CmaraloT HECKOMbKO MaJIOMOWIHBIX (fo | M, B OMHOM Cayyae Ho 
—4 M) 2%KuJIbHbIX Tel B AOJIOMMTAX KHHJbIHCKOM CBUTbI; MOXHO JYMaTb, 4TO 
HH [IpeCTaBAIOT BePTHKaJIbHbIe XKHJIbI, HMeIOM[Me CeBepo-3anaqHoe Mpo- 
upanue, (popMa MX HeMpaBMsbHaA, C pas_yBaMM M MepexkuMaMu. PKusbI aHa- 
OPMUHBIX NOpPOL, OOHAPy2KeHHbIe HWKE YCTbA Pp. OremAx, pacnoaraiwrca cpequ 
jepMcKHX TecuaHuKOB; B 2,5 KM OT BlayeHHA STO pekH B p. Kory Bcrpe- 
|CHbI Be XKUJIbI, MOU[HOCTbIO COOTBeETCTBeHHO 2 M H O,3 M, HMeIOWMe BOCTOK- 
€BepO-BOCTOUHOe MPOCTHpaHHe; Ha OTAEIbHbIX yYacTKax Oosee MOWHAad 2a 
MeeT llaleHue Ha 1Oro-BOCTOK Mog yrsiom 70°, HakOHel, B 3 KM HHKe MO TeYeHHIO 
. Kory oOnapy2Kena BepTHKasIbHad 2KUa aIbHeEHTONOLOOHOM MOpOAb! MOLLI- 
octpio 10 M, wMerollad ceBepo-BocTrouHoe mpocTupaHue. Ilo npocrupanuio 
W KMbI WpocwexkuBaiorced Ha paccrosuue 15—30 M. 

Han6ouee xapakTepHolt YepTOli 2KHJIbHDIX TeJ WleJIOUHbIX OasaIbTOUAOB, Ie- 
CUMCJICHHBIX BbIIMe, ABJIACTCA HaJIMUMe B HHX MHOFOUHCICHHBIX MeIKUX (2— 
em, peqko 4—6 cm), okpyrabix BKmouenult. Tlocneguue npexcTaBienbl runep- 
@HO- MH lWarMOKma30BbIMH KPHCTaIMYeCKMMHM ClaHIlaMM HM aHOpTO3HTaMH, 
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SHAYHTeIbHO pexKe — H3BECTHAKAMU, JONOMUTAMH, JouepHtaMu u radOp 
WOepuTaMu, a Tak2%Ke MoposaMu, OH3KMMHM K MMKPHTOBbIM NOp@uputTaM U HE 
(bemmHutTaM. BkoueHHA B CHJTY UX OombUIeH YCTOHYMBOCTH MO OTHOLIeHHIO 
3PO3MH ACHO BbIJeIAIOTCA Ha NOBePXHOCTH BMelLalOWMX HX WleOYHbIX OasaIy 
TOW JOB. 

DKusbuble Tea OOpasoBaHbl abHeHTOMOZOGHOK NoOposo, O0Hu3koH K il 
uuTuTy. Crpykrypa nopogbl nopdupobsacruueckas, BKpallJieHHHKU OOpa3s0BaH 
JMONCHOM, PAOFONHTOM VM OJMBHHOM; OCHOBHaA MaCCa CJIO%KeHA MEJIKUMH 3eff 
HaMH STHX MHHepasloB, a Tak2%Ke HePeMHHOM, B 3HAUHTeJIbHOM YaCTH 3amelllel 
HbIM IeCOJIMTaMH, Me@JIKHMM TIpH3MaMH MeJIHJIMTA, MOJIHOCTbIO NpeBpallleHHOD; 
B arperaT HH3KOXBYMpeOMIAIOWLero WeOoIHTa; B BUC HAMOMOpP@HbIX sepe 
IIPHCYTCTBYIOT Me@IaHHT, Me€pOBCKHT, OKpallleHHbI B KOPHYHEBO-OypbIi WBe} 
THTaHOMarHeTHT. Kpome Toro B COCTaBe OCHOBHOM MacCCbl WHPOKO pa3sBHT 
CepneHTHH HW KaJIbunrT. q 

IlupokceH BKPamIeCHHHKOB OKpallleH B cJlaOo-3eeHOBATHIN IWBeT, Xapa 
Tepusyetca cN,= 50°, 2V = + 56°, N, = 1,684, Nz = 1,714 u orpeqam 
WHONCHA-reqenOeprury; HHOTa OH 30HaJeH, cC yrmom yracanua (cN,) An8 ADR 
55° wu aa mepudepuu 63° u B STOM Cay4ae COMepKUT HEOOMbITy!IO MpHMes 
SrMpHHOBOrO KOMMOHeHTa. B mupoKceHe HaOsOaloTCA MHOFOUHCJIeHHbIe Meh 
KH€ BKJIOUCHHA CIOZbI MH pyAHOro MuHepana. DnoronuT NOYTH OHOOCHBIF, 
c Nz = Nm =1,596, o6nafaer oTueTmHBbIM TIeoxponsmom: N, — GeciBeg 
Hb, NM, — cBeTmo-opaHxKeBbli; B pxAle Cydae OH OOHAPYKHBAeT 30HAIbB 
pacnpeyelenve OKpackH — KpaA MacTHHOK Oomee FycTO OKpallleHbl H HMeHE 
Ha mepudepuu TypMamMHoByro Cxemy a6copOuun. OJIMBHH pasBHT B KPYNHBe 
8epHax; OH CB@K H JHIb NO TPelllMHaMH BLOb Nepuepuu Koe-rye 3amelilaeras 
CepreHTHHOM; 0 onTHYeCKHM JaHHbIM (2V = —86°, N, = 1,670, Ng = 1,70% 
OJMBUH COmepxKUT OKONO 16% chasmMTOBOrO KOMIIOHEHTA. ¥ 

Bce BkpallueHHHKH HMeIOT JlamyaTble, H3beeHHbIe OUepTaHHA; oOcoOeHif 
XapaKTePHbI OHH JWIA CpOroMmuTa, OCHOBHOHM MaCCbI, KOTOPHIH ABJIAeTCH CaMEIp 
NO3JHUM MO BPeMeHH BBIesleHHA MMHepaJIOM, Pa3BHBaIOUWIMMCA Ha CTHIKE 
Tpyrux 3epex. 

HanGonee miMpoko cpeqM KCeHOJHTOB TIpelcTaBeHbl MOpOAb! apxehcKow: 
ocHoBaHHaA Cu6upcKol matTpopMbl. 

Tunepcren-niarnoka30Bble KPHCTasIMMYeCKHE CIAHUbI OOalaoT ACHO B 
PaxKeHHOH NapadembHOH TekcTypOH HW Me30KpaTOBbIM OOJIHKOM; IBeTHIE 
MHHepasibI cocrapsaioT Ao 30% mnopogn. PnaBHbiMH MHHepasaMH ABIAIOT 
muiaruokma3 (Ne 45—50), runepcTreH H MOHOKJMHHBIM NHpOKceH. SepHa runes: 
cTeHa NO OobuieH YacCTH HMelOT OKPYyryio POPMY HM OKPY2XKeHbI TOHKOM pea 
IKHOHHOM KaHMOH, CJIOMKeCHHOH 3eeHOBATOH POrOBOH OOMAHKOH; AIA Hero X® 
pakTepeH OTYeTIHBbIN Meoxpou3M; lo N, — rowyOoBaTo-3eeHOBaTad OKPackp: 
no N,— posopatad; onTHueckue JanHble: 2V = —d6°, N, = 1,706 u Ng 
= 1,716 ykaspiBatoT Ha Havmmune Bero coctrape 42% xenesMCTOrO KOMMOHeH19 
MoHOKJMHULIH MHpOKCeH OKpallieH B CsaObIii 3emeHOBAaTHIi UBeT HW XapakBe 
pusyerca CeqyIOuLMMH OMTHYecKuMH KOHCTaHTaMH: CN, = 46°, 2V = + OF 
JWIA Hero XapakTepHO HaMUMe NOJMCHHTETHYECKHX JBOHHUKOB. B noqunHeHHas 
KOJIHYeCTBE B COCTaBe MOPOJbI OTMeUAIOTCH HEKPYMHBIE OKPyrvible 3epke 
TeMHO-3eJIeHOH IMME MW pyHOTO MMHepasia, BOKPyr KOTOPOTO pasEe, 
BaloTCcA MeJIKHe MlaCTHHKH OpaHxKeBo-Oyporo OuoTuTa. 

AHOPpTOSHTHI IIpeACTaBJIAIOT KPYMHOSePHHCThIe, CBETOOKPallleHHbe NOpoms, 
MOUTH HalleO COCTOAULMe H3 OCHOBHOTO MuiarHoksa3a (NeNe 58—63); erpyKTy! 
MNOpOsbl aoTpHoMopduan. BecbMa NOAYHHEHHYIO POJIb B ee CocTaBe urpalfe, 
rHuMepCcTeH WH AHONCH; KpaltHe peqKO B Bue MEMKHX 3epeH HaGwOMaloTCA KBae 
M OHOTHT, B KayeCTBe aKIeCCOPHOTO MMHepada MpucyTcTByer amaTur. rf 

l'a6Opo-JouepuTbl HMeEIOT CpekHesepHUCTOe CTO*KeHve UH OOMaMaloT ra66zs. 
ospuTOBoli crpyKTypon: narHoKna3s (NeNe 65—70) pasBpuT B WMpoKNX, cer 
BbITAHYTbIX TaO/IMUaX, MOHOKJIMHHBIM MMpOKCeH HM OJIMBHH — B H30MeTT%), 
YeCKUX WIM OKPYTJIbIX 3epHaX; NepBbIH H3 9THX MHHEpaOB OOnamaeT CNeV, 
= 47° u 2V = + 58°, uro yKa3bIBaeT Ha HPWHa@EXKHOCTh efo K aBruTy. O.uBif, 
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apaktepu3yetca 2V — — 80°,uro orpevaer cosepxKanntio cbaamuTOBOrO KOMNO- 
eHTa OKoIO 35%. U3apenka B coctane ra66po-2omepuToB OTMeuaIOTCA MewIKHe 

MaCTHHKU OPaH*KeBOrO ONOTHTA, OObIYHO OOpacTalOllNe MOHOKJIMHHBIH nHpo- 

KCEH, AKILECCOPHOe 3HAYeCHNe HMECT MAFHETHT, PasBUTHIli B MeIKUX 3epHax. 

JLoveptbl ABAAIOTCA MEJKOSCPHUCTHIMH NOpoyaMH UHTepCeptambHolt 

TPYKTYPbI, B OTMeIbHbIX YUACTKaX NepexosslleH B LouepHToOBy1o. Onu o6pa- 
SS0BaHbI MarMOKa30M, Pa3BHTbIM B JBYX TeHepalluix: PeHOKPHCTbI — OTHO- 
ATebHO KpynHble (1 < 0,2 mM) Kpnctasubl ma6pagop-Gutopnuta (Ne 72) 
M OCHOBHaA Macca — mewkue (0,1 x 0,01 mm) Ta6nu4uKn, orgeuatomine ma6pa- 
Wopy (Ne 62). MonokauHHbili nMpoKCeH MpelcraBseH MeIKHMH OKPYrvIbIME 
BepHaMH H, CYQA NO onTHNecKHM flaHHbIM (CN, = 42°; 2V = + 46°, npu6an- 
MKaeTCA K SHCTATHT-aBruTy. 
Hopogs, 6mu3kve K MMKPHTOBbIM NOpupHTaM, COKeHbI MarHe3HasIbHbIM 
ommBuHoM (N, = 1,661, NV, = 1,701), comepxantum oxono0 15% cbaanutToBoro 
KomnoHeHTa. B mpomMexkyTKaxX M@eKLY HAMOMOpdHbIMH 3epHaMH OJIMBMHA WH- 
POKO pa3BHT H30TPOMHbI 2MaeBU HIM CepneHTHH, MeKMe M1aCTHHKH 6y1eqHO- 
OKpalleHHOro @noronuta, KCeHOMOPdHbIe BbIJeeCHHA KaJIbILMTa, Me@IKHe Kpu- 
CTasIMKU THTAHOMArHeTUTa HM MepOBCKHTAa. 

HedevHuTb! O6pasoBaHbl MeIKUMU TIpH3MaMH MOHOKJMHHOTO MMpoKcena 
(CN, = 58°), HecbeIMHOM, BbIMOMHAIOWLMM VHTepCTHILMH MexKy HAMM H Mpespa- 
ICHHbIM B TyIaBHOH CBOeH Macce B LeOHTbI, OYpbIM CTeKJIOM, MebuaHLHMu 
MacTHHKaMH OHOTUTa HW M€AKUMU HAMOMOpP*HbIMH 3epHaMH THTAHOMarHeTHTA. 
Kpynuble (beHOKpHCTbI MMpOKCeHa, OKpallieHHOrO B POsOBaTbI UBeT, HHOra 
A30HAIbHBI WH XapaKTepH3yIOTCA CJIEMYIOWMMM OMTHYeCCKHMH KOHCTaHTaMH 
apo cl, = 30, 2V = 60°; mepudepun cN, =45°, 2V = + 56, N= 
H=1,715, Ng = 1,741. MuorounceHHbie MHHasIMHbI BbITOJHeEHbI HaTPpOJHTOM 
((V = 1,489). 

Hakouell, B CHHCTBEHHOM Cyly¥ae, ObII BCTpeveH MeIKHH (Zo 2 cM) O610MOK 
CHJIbHO H3MCHEHHOH MOpOsbl, KOTOPaa, ckopee BCerO, MOXKET ObITh OTHECeHA 
K 9TMPHH-aBrMTOBOMY CHeHUTY; NMOCICMHHH CIOXKeH KPYMHBIMH, CHIbHO TesH- 
|THsupoBannbimn 3epHaMH KaJIMeBOrO MoseBOrO WiMaTa HM MeKHMH TIpH3MaMu 
1400 3eleHOBaTOrO mupoKceHa, c CN, = 48°; MecTaMH NocmelHuH MpeBpalilex 
WB arperaT 3eeHOBaTOH poroBol OOMaHKH. 

TIpupeqenHoe onucanuve MOKa3bIBaeT, UTO AbHEHTOMOZOOHbIE NOposbT 
p. Koryli comepxxaT BecbMa pa3HOOOpa3Hble MO COCTaBY KCeHOJIMTHI; 3eCb Npu- 
(CyTCTByIOT MOposb apxelickoro ocHOBaHua Cu6upcKoH naatpopmbl — runep- 
\CTCH-MIafHOKa30Bble KpHCTaIMYeCKHe CJlaHUbl WH AHOPTO3HTbI, JOJIOMHTHI 
M U3BECTHAKN JpeBHErO Male030H, LOMepUuTb! H radOpo-LoMepuTHI TpHaca, CKopee 
/BCerO HYDKHEPO, MHAaKOHEL, 9THPHH-aBrHTOBble CHEHHTHI, TakKKe MPUHaexkallne 
|Tpuacy. Cnezyer noquepKHYTb, YTO STHPHHOBbIe CHCHUTHI OTHOCATCA K OLHOM M3 
HanOonee MONONBIX (bas MarMaTHY¥eCKOTO WuKa HWKHerO TeyenusA p. KoryH. 
Takum 06pa30M, MMeIOTCA OCHOBaHHA CUHTATb aJIbHENTONOLOOHbIe MOPOMb! OL: 
|HHM M3 CaMbIX 103JHUX NpoABMeHU MarMaTH3mMa Korylickoro paiona. 
Hanmuve KCeHOMTOB apxeliCKuX HM Jpyrux Nopok cBuseTebcTByeT, M0- 
|BHJHMOMY, O BSPbIBHOM XapakTepe BHEAPeHHA XKUJIbHBIX Te. CuexyeT AyMaTh, 
4TO MarMaTHUeCKHH pacnmaB, LaBUINH HavalO 3THM %KUNaM, MpOHCXOAUT us 
6ombiux T1yOuH, u OOpas0BaHve ero cBaA3aHO C TvlyOOKMMM  TPpelllMHaMH 
B 3eMHOli Kope. Hexotropoe mpefctapyenve O ryOuHe 3amOxKeHUA STUX KUM 
MOXKHO MOMYYNT, CCIM YYeCTb, YTO MOWHOCTb OCAJOUHBIX OTOXKeHHH B HWK- 
Hem Tevenun p. Koryii, nepeKpbiBaroulux apxelickuit KpucTanamueckult PyHta- 
iment CuOupcKol nuatdopmet, Jocruraer 4—4,5 km. 

HaxolKu abHeNTONOJOOHHIX MOopok Hu OM3KHX K HAM MarMaTHYecKuXx 
OOpasopaHnit, cofepKallluX KCeHONMTHI AaHOPTOSHTOB MM  KpUCTaJIMUeCKUX 
ClaHIeB apXed, MpekCTaB/AIOT HECOMHEHHDI WHTepeC B OTHOUWCHMN ykasaHun 
Ha BOSMOMKHOCTh OOHapyKeHHA Ha CeBepe CuOupcKol natdopMeHHOH oOacTH 
KUMOepHTOBLIX TpyOOK; Ha 9TO YKa3bIBaeT OWM3OCTb NeTporpasuyecKoro Co- 
craBa uM OCOGeHHOCTeli XHMM3Ma aJIbHeHTOB HM KHMOePJIMTOB; KaK MU3BeCTHO, 
|Meppble “3 9THX MOpOk MpHHayexKaT K Ipylile UleMOUHBIX Oa3asIbTOUJoOR, 
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OWHUM H3 MpelkcTaBHTelelH KOTOPbIX, TO COBPeMeCHHBbIM B3IvIAaM, ABJIAIOTCA 
KHMOepJIHTHI. : 

B patione HwKHero Teyenua p. Kory mWenounble Oa3ambTOuAb, HepesH-| 
HUTbI, HePeMHOBbIC OasaJIbTbl, ABPHTHTbI, JIMMOYPIHTbl Hp. pasBUTbI BeCbMé| 
mupoko. B x*xuMbHOH aun 3fecb Take OOHAPYKeHbI MesMIHTOBbIe 6a) 
3aJIbTbl — TOpOAbl, MO XHMMYeCKOMY cocTaBy HaHOojee OH3KO cTOAHe 4k} 
KuMOepsiuTaM. TakumM oOO0pa30M, CIYTHHKM KHMOepJHTOB B 9TOM paloHe yxKe 
uspecTHbl. MoxkKHo HaleaATbCA, 4TO JasbHeHuIMe WemeycrpeMJeHHbIe IMOHCK#} 
IIpHBeAYT K OOHAPY2KeHHIO 3feCb WH THMMYHbIX KMMOePJUTOB, NpelCTaBJIeHHbIS 
2KePJIOBLIMH (alWAMHM; H3BECTHbIM YKa3aHHeM B 9TOM OTHOMICHHH ABJIAIOTCS 
HaXOQKM *KUJIBHBIX TeJl C KCeHOJMTaMM apXeHCKHUX NOpod, onMcaHHble BbIe| 


Hay 4Ho-HccreqoBaTembCKHH MHCTHTyT Hocrynuso 
reonornu ApkTuku 28 Ill 1957 
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Jlokxanpn Akanemun Hayk CCCP 
1957. Tom 115, N 6 


TPEOJOrHA 


M. F. PABHY x JI. C. COJIOBBEB 


HOBbIE JAHHbBIE O FEQJIOTHYECKOM CTPOEHHH 
OA3HCA BAHFEPA B BOCTOUHOHM AHTAPKTHIE 


(ITpedcmasaeno axademuxom J. H. Mep6akoeom 5 VI 1957) 


___AntTapKTwueckuM JleTOM, B MepHog c 29 yexabpa 1956 r. no 28 espana 
11957 r., aBTopaMu Oblla npo“sBeyeHa TreomorMmuecKad CbeMKa Oa3HCa UM ero 
joKpectHoctei B macuirade 1: 100 000. Tlonyyenupie momeBbie MaTepuavibl m0- 
{3BOJISIOT OXaPaKTePH30BaTb SHAYHTeIbHYIO YaCTb pa3spe3sa apXelicKoro KOM- 
} igeKca Bocrounoh AHTapKTHAbI, BHAWMasd MOUWLHOCTb KOTOpOrO B OasHCe Co- 
WCTaBIaeT He MeHee 12 km. 

Ileppbie cBeqeHuaA O TeoOrMyecKOM CTPpOeHHM Oa3HCca, OTKpbITOrO B (bes- 
pane 1947 r. amepHkKaHcKkum nusotom Jl. 9. Baxrepom, npupeyenn B cTaTbe 
1O. C. Banopa u II. C. Boponora (*). OcHoBaHHble Ha KpaTKOBpeMeHHOM T10Ce- 
IleHHH Oa3uca B AHBape 1956 r., 9TH CBeECHHA ABMAIOTCH BeECbMa CKYJHBIMH. 
Tlosromy MbI MojlaraeM HeOOXOJMMbIM COOOILMTh MpesBapuTebHbIe UTOTH Teo- 
JOTMYeCKOH CbeMKH, elle WO OOpaOoTKH MoMeBbIX MaTepHalOB, TaK KaK OHH 
KOPeCHHbIM O6pa30M MeHSIOT CYILeCTBYIOlee MpecTaBsieHHe O JoKemMOpun pe- 
ruona. Tem 6oulee, TO B palione pabot Copetckol AnTapKTH4ecKo 9KCHeuIUN, 
/pacrionoxKeHHom Mexzy 80° u 110° BocrouHot Jomrorbl uM MmporsruBaroulumcs 
Ha 1500 km Bomb moGepexba Muguticxoro okeaHa, oa3uc Banrepa apuaetca 
J@0MHCTBCHHOH KPYNHOH TeppuTopHel, OTMM4AIOUeHCA CKJIOUMTeIbHO XoO- 
| power OOHaXKEHHOCTbIO apXeHCKOFO KOMIVIeKCa. 

|  Oasuc Banrepa u npusmeratouue K HeMYy C CeBepa MHOPOUHCJIeCHHbIe OCTPOBa 
‘pacnonoxenbt Mexkmy 65°50’— 66°20’ io. mw. wu 100°30’— 101°70’ B. a. Onn 
MpekcraBisioT coOoH apxXumear, CoeqMHeHHbIM C MaTepHKOM IlelbPoOBbIM 
|nequuKom IlleknroHa MW OMbIBaeMbIi c ceBepa BOJamMH Muyulickoro oKeaHa. 
[lomaib cyuiM B STOM apxumesare cocTaBaseT OKONO 350 KM?, M3 KOTOPbIX 
|200 xm? mpuxoquTca Ha Jomo caMoro KpynHoro ocrpoBa — coOcTBeHHO oasnca 
Baurepa. B 40 xm xk 103 or oa3uca Banrepa, cpequ JleqHuKa, BOSBbIIMAaeTCs © 
‘Tpyia CKasHCTbIX COMOK, pasOOMeHHbIX JIe]HAKOBbIMM TepeMbrdKaMu , koTopasi 
npetcrapader coOol HOBbIli 3apoxKalollulicA Oasuc, MOLaybio OKONO 50 KM*, 
‘“Ha3BaHHbIli HaMH MMeHeM akafemuka B. A. Odpyuesa. 

Oasuc Baurepa cocrovuT MpeHMyUeCTBeHHO M3 HeBBICOKHX CKaJIMCTbIX 
comoK, aOcomoTHo Bpicororo B 100—150 Mm, pegzKo B 180 mM. Mexyy conkamn 
PacnomOXKeHbI Y3KHe AOJIMHbI, BbINOJHCHHBIC JIEHHKOBBIMA MOpeHaMH, Cpelu 
KOTOPHIX MpeoOmasaloT BaJIYHbl MeCTHBIX MOPO, HO HEPeAKO BCTPeyaloTcA 9K- 
30THUeCKHe BaJIYHb! MpPeHMYULeCTBeHHO TpaHHTOB Tuma pamakuBu. TosbKo 
'B Woro-3allawHOl YaCTH Oa3HCa PasBHTbI WIMPOKHE JOMMHbI, 3aMOJHEHHbIe PbIx- 
JIBIMH OTJIOXKCHHAMH, OKPY2KeHHbIe MOJIOTHMH XOjIMaMH BbICOTOK B 60—70 Mm, 
CKOHbI KOTOPHIX MOKPHITHI 2/IOBHAIbHO-JeJIOBMAJIbHBIMM PoOccbiIiimu. B jo- 
jlMHaX pasBHTbI WenoukH MeKUX o3ep. ExMHCTBeHHOe KpynHoe osepo Puryp- 
Hoe, MporsxKenvem Coulee 20 KM, PaCHOMOAKeHO BUOMb CpaBHUTebHO MOMOLOrO 
MoutHoro pasioma. Bce copmpl perbea OOYCHOBMeHE! JELHHKOBOM JexTeWNb- 
HOCTbIO, IIpH¥eM COMKH BBITAHYTbI BAOMb MpOCTHpaHWA THEHCOB, a JOMMHDI 
MEK IY HAMM — BJOuIb MHOFOUHCJICHHBIX TEKTOHHYCCKHX Pa3JIOMOB. 

Jlero B oa3uce, Korya TeMMepaTypa BO3LyxXa B JHEBHOe BpemMa KoueOseTCA 


9 TAH, rv. 115, No 6 1177 


| 


rt 


ot +1° no +6°, quuTca c Hauana WeKaOpa JO KOHIa P@eBpasA. CHexKHIH NOKPOB 
B STOT Nepvox orcytcrByer. Bnpouem, M B OCTaJIbHbIe BpeMeHa Toa, HECMOTPAll 
Ha HH3KHe OTPHILaTeIbHble TeMNepaTypbl, CHEF CLyBaeTCA C COMOK OYCHb CHJIb-fh 
HbIMH BeTpamu. IloceqHHe Hepe2KH M B eTHHM MepvO; CKOPOCTbh UX KoEeO+)) 
netca or 15 go 35 m/cek. Buarofapa UCKMIOUHTebHOM CyXOCTH BO3]yxaii) 
OCaKH BbINaLaloT peKO HM B JleTHee BpeMA MOUTH HeHsBecTHI. HaspiBaTb ya, 
CTOK C NOMOOHBIMH KJIMMaTH4YeCKHUMH YCJIOBHAMH O@3HCOM MO%KHO JIHIIb BeECbMale 
yclOBHO. Bowlee YauHbIM ABIAETCA Ha3BaHHE KXOJIOMHAA KAMCHHCTAaA MYCTbIHA jh 
B reomoruyecKoM CTpOeHHH Oa3HCa MpHHHMalOT yuacTHe pa3HOOOpa3sHblell 
KpHCTasIM4eCKHe CIaHIbl H THEMCbI, B OOJIbINMHCTBe CBOCM HHTCHCHBHO MHT- 
MaTH3MpOBaHHble, MeTAaMOp@H3OBaHHbIe OCHOBHbIe MarMaTH¥eCKHe MOpObl, 
HM MHTpy3HH MMPOKCeHOBbIX TpaHHTOKAOB (YapHOKHTOB). Bce nepeyncseHHbi 
MOPODbI OTHOCATCA K apX€lO, BEPOATHO, K eFO BepXHeli NomOBHHe. Apxelickuli 
KOMIIIeKC pacceKaeTCA JalikaMH JOJlepHTOB, MO-BUMMOMY, paHHeMesO30KCKOrCg 
Bo3pacta. SHAaUHTebHOe PasBHTHE HMeIOT YeCTBEPTHYHbIe OTNORKeHHA, Upell- 
CTABJICHHBI€ JIEHHHKOBbIMH VM (pJIOBMOTIALHaIbHbIMH OOpas0BaHHaMu. McKsi0-§ 
YHTeJIbHO COXKHA TCEKTOHHKA palOHa U3-3a HaJIMYHA MHOFOUHCJICHHbIX pa3-§ 
JIOMOB, HapYIUHBUIHx Oolee PaHHHe MIMKATHBHbIe CTPyKTYpHl. 
Kpuctamimueckne ClaHUbl H MeJlaHOKpaTOBble THeHCbl MO COCcTaBy H HC-§. 
XOMHOMY MaTepHasly NoKa, JO UX ChelWWaIbHOrO M3Y4eHHA, MOryT OBIT OObeE-%. 
JMHEHbI B TPH ceMelicTBa: 1. CpeyHe3epHHCTbIe YTpaHaTO-OMOTHTOBbIe, CHJI-} 
JIMMaHHTO-rpaHaToO-OHOTHTOBbI€ HW KOPAHEPHTO-rpaHaTOBble KPHCTaJMMYeCKHER, 
ClaHlbl H THeHChI C MOIHbIMH MpOCIOAMM TpaHaTOBbIX KBapUMTOB. OnH, T0-% 
BHAMMOMY, MpOHSOLIJIH 3a CYeT KBapleBbIX HM APKOSOBbIX NeCUAHHKOB, a TaKKE® 
TJIMHHCTHIX CIaHIWeB, OTUEFO 3HAUHTeEIbHO OOOrallleHbl KPeMHHEM H aJIOMHHHeM OL 
2. Menko- uM cpesHesepHHCTble ABYNHPOKCeHOBbI€ H OHOTHTO-MHPOKCeHOBBIE 
KPMCTaIMUeCKHe CylaHIbI H THEHCbI, BEPOATHO MpeHMYLLeCTBeEHHO OOpasoBaH-§ 
HbIe 3a C4ueT MOJIMMHKTOBbIX H TpayBaKKOBbIX NeCYaHHKOB C XKee3HCTHIM H 
KapOoHaTHbIM ICMeHTOM, a Take 3a CYeT MEPFeJHCTLIX NMOPOA, OTYerO OHHI 
oOorallleHbl H3BeCTbIO, MarHHeM HW XelesomM. 3. KpynuosepHuctpie am@uCono- 
JHONCHLOBbIe MOPOAbI H MpaMOpbl MecTaMH Cc dopcTrepuTom u dsoronuToM 
ABJHOULHECH MPpOLYKTAMH MeTaMOp@u3Ma KapOoHaTHBIX H MepreJHCTbIx oca{KOB. 
Tlepppre Ba CeMeHCTBa OOpa3YIOT CAMOCTOATEJIbHbIe TOJIUIH MOLLHOCTbION 
B HeCKOJIbKO KHJIOMe€TPOB KaKflan, pasfebHO Cylaraiollue 3HaUHTebHbIEn 
yuacTkv pationa. Tak, wro-3alaqHad uacTb oa3suca Baurepa NpeHMYleCTBeEHHO 
CJIO%KeHA MMPOKCEHOBLIMH KPHCTAaJIJIMYeCCKMMH CJlaHWaMH, a HeKOTOPble KPYN-| 
HbI€ OCTpoBa Ha CeBepe paliona (0. Tomaca u Ap.) — HCKOUTebHO rpanato-k 
OHOTHTOBLIMH KPHCTaJM4eCKHMH CylaHiamMu. IIpu stom nayKH rpaHaTOBBIX 
KBapWHTOB WH FHeHCOB HepeAKO 3a?KaTbl B TEKTOHHYECKUX KJIMHbAX Cpe MH- 
POKCEHOBBIX KDPHCTaJJIMUeCKHX CylaHeB. Amdu6on0-qvoncupZOBHIe NoOpoysl 
BCTpeyaloTcA TOMbKO Cpe MMIMATH3HPOBaHHbIX TpaHaTO-OHOTHTOBLIX KDPH-f 
CTaJIMNECKHX ClaHWeB, Yallle BCerO B Bue PaSOPpBaHHbIX HW OYLMHNPOBAHHBIX 
MJIaCTOB MOULHOCTbIO OT eMHHIL WO JeCATKOB MeTPOB. | 
Cpequ TOM KpHCTaMM4eCKUX CMaHWeB HepelKO BCTPeualOTCA cormacuplel 
Tela TIMPpOKCeHOBbIX aM@HOONMTOB, MOWLHOCTEIO oT 8—5 om go 100 , mpocwe-| 
*KCHHbIE TO MPOCTHPaHHlO Ha COTHH MeTPOB, a HHOFMa HM Ha HECKONbKO KUJO- 
metpos. [loqo6npie Tena vacto OyAHHUPOBaHbl U pascCUleHb! Ha HEMpaBHIbHbIE 
aMu3bl. Ip o6teli HHTeHCHBHOM MUIMUTH3alMM BMEMAaIOWLAx KPUCTaIMUeECKUX 
ClaHWeB STH Tesla e1Ba MHTMAaTH3HPOBaHbl, C COpas0BaHHeM MeCTaMH HEOTUET-| 
JMBBIX arMaTHTOB. BecbMa BepOATHO MPOHCXOAKLeEHUe NOLCOHHIX Te avdu6o-k 
JIMTOB 3a CYeCT OCHOBHbIX MarMaTHY¥eCKHX MOPOL, BHEAPHBIINXCA B CeqHMeH-. 
TOFeHHY!O TOMMY elle MO ee perMOHaMbHOrO MeTaMopdu3Ma U y2xKe BMecTe ch 
ocaikaMu MpeBpalleHHbIX B KPHCTasIMUeCKHe CJaHIIbl. 
Tlogapisiomad Macca KpucTaWMuecKuX CaHueB nu rHeficoB MUrMatusn- | 
poBaHa, ocobeHHO MHTCHCHBHO TpanaTcosepKallue MOpogsl, npeBpallleHHie | 
B TOHKO-IIOCJIOMHBIC MHIMATHTbI, HEPeAKO OCJIOXHEHHbIE Y3OPaMu MUIMaTUTOR. | 
ITupokcenospie KpucraMuecKHe CAH Yale nowTH coBcem He MHIMAaTH3H: | 
POBaHbI H perxke MpeBpallleHbl B rpyOo-nocMoHHbIe MHrMaTHTEI. OnnaKo te y | 
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Apyrve HepeqKO MpeoOpasoBaHbl B TeHEBLIE MHIMATHTHI, 10 OOMKY Hallomu- 
Haloulwe = TpaHHTO-rHeHchl, C MNYHKTHPHBIMH NomocamMu cyOcrpata, cocTaBa 
aH aJIOPHYHOrO KPHCTaJIJIMYeCKMM CyaHIaM, 3a CU€T KOTOPbIX OHH OOPa30BaJIHCb. 
MnbeKWMOHHbIM = =MaTepHadl COCTOHT MpeHMylecTBeHHO 3 MemKO3epHHCTOTO 
€HKOrpaHuTa, perke MerMaTOHAHOrO HM COBCeM peZKO — allIMTOBHAHOrO rpa- 
HUTA. OcoOoe nomorKeHve 3aHUMalOT TOHKO-NOCJOMHbIe MOPObI C KBapLeBOli HH'b- 
ekiMeH, Pacnoslaraiolulveca, Kak MpaBusio, Ha Mepudepuu MOULHHIX MHIMa- 
HTOBBIX Novel. 

Murmarusallua mpoucxoquia B ABa 9TaNa MU CONpOBoORalach pasviIMUHbIM 
OCTaBOM MHbeKIMOHHOTO MatTepvasa. J\ia MurMaTu3allMH paHHero 9Tana 
apakTepHa WHBEKIMA CBeTIO-CepOBaTO-KeTOBATOrO JeHKOrpaHuTa, COMyrT- 
TBYe€Maxd WerMaTHTOBbIMH X%KvaMH Cc aMuOOJIOM H OHOTHTOM, a TakxKe 6¢3- 
PYAHLIMM 2%UaMH CBeTIO-Ceporo H MOJIOUHO-OeOrO KBapla. B no3sqHul 29Tan 
MpOWCXOMa HHbEKWHA SeO-poO3sOBoOro JIeHKOrpaHHTa B COMPOBORTEeHHU XUN 
pOSOBOrO NerMaTHTa C OHMOTHTOM HM MarHeTHTOM, a TaK2%Ke MMPHTH3HPOBaHHbIXx 
Wl CepoBaTo-rojyOosatToro KBaplla. Ja MupoOKCeHOBbIX KpHCTasIM4eCKUX 
Janes Ooee THNWYHA PaHHAA WHbeKUMA CBeTIO-Cceporo meHKOrpaHuta 
pu  cmadom pa3sBHTHH pOsOBbIX wJeHKOrpaHuToB. B  rpanaTopbix 
(KPUCTAJJIMYeCKHX CaHWaxX MHIMaTH3alluA CBASaHa C OOOMMHM 9STaNaMu, B pe- 
ByJIbTaTe uero OOpasyloTCcA NowHMUrMaTHTHI. Cy6cTpaT B MHIrMaTHTax IIpes- 
cTaBJICH UYACTHYHO MepeKPHCTaJIM30BaHHbIMM MMHepaslaMH COOTBETCTBYIOULNX 
pucTanmmueckux canes. KomuuectBo cy6cTpaTa B cpeqHeM paBHO KOJIN- 
JeECTBY HHbeKIUMOHHOTO MaTepnaua. IIpu yMeHbiueHHM NocmesHero Jo 10—15% 
MIMaTHTbI CTAHOBATCA HeOTUCTIMBLIMH] M TaKyIO MOposy mpemnouTuTebHee 
MIa3bIBaTb MHBeEKIMOHHbIM rHelicom. IIpu* yBemmueHun OObeMa HHDEKIMOHHOTO 
aTepvana to 80—90% o6pa3y1oTca TeHeBLIC MHIMATHTHI, KOTOPbIe BCera Jalor 
COBEpLICHHO MOCTeMeHHbIe NepeXObl K MOCJOMHbIM MHIMaTHTaM. 

Ilermaturopble HU KBaplleBble %KUJIbI, COMYTCTBYIOWIMe MHIMATHTAM, Yallle BCero 
MeIOT CeKYIMH XapakTep, OObIUHO NO HeOONbIIHM YIJIOM K BMeULalOuHM 
puctasmuueckuM caaHiiam. Moulnoctb HI CaMad pa3sHOoOpasHad — oT 
0—30 cm go 10O—15 . Uamte pcrpeuatoTca KMJIbI MOUHOCTHIO B 1—3 M, mpocse- 
PKUBAeMEIC 110 IIpOCTHpaHulo Ha JleCATKH H perme COTHH MeTpoB. /KusbI, Kak 
t PpaBuslO, HapyUleHbI pa3smO0MaMH, MeCTaMH pa3OPBaHbl, 3aKPy4eHb! WM pasmoua- 
HIeHLI, a NOpObl UX GOM*Kalilero OKpy2KeHHA KaTaka3zupoBaHbl. Majomoulnpie 
PKUJIbI CJIOXKEHBI erMaTOHJHbIM rpaHutoM. Ja Oowlee MOUIHbIX 2H Xapak- 
irepHo 3OHaJIbHOe CTPOeHHe, MpH KOTOPOM Nepu*epwueckHe YaCTH COCTOAT U3 
WIMCbMeHHOO TpaHuTa, a WeHTpabHble — W3 KPYMHBIX KPHCTAJVJIOB MAKpO- 
| JiMHa, MPOpOCWIMX MXTHOPIMMTaMM KBaplia. 
{ 
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B oasuce Banrepa o6Hapy2KeHb! Ba MaCCHBa YapHOKHTOB, Mloulaqbio B 15 
Hu 30 KM’, JIMIUb YaCTHYHO OOHaKalollNecA M3-MO J€HHKOBOrO NOKpoBa Ha 
paax oasuca. OTH MaCCHBbI MOJIOXKe MHTMATH3MPOBaHHIX KPHCTaJJIMYeCKHX 
bnantles u caMu HUKOra He ObIBalOT MUTMaTH3HpOBaHHbIMu. XapakTep KOH- 
fakTOB UX C KpHCTalmMyecKUMH CylaHWaMH BeCbMa HeogsvHakos. Ho Baxuo, 
HTO MecTaMu HaGvOLaloTCA THMMUHbIe CekyliHe KOHTaKTbI. Hameuaetca mpuy- 
DOUCHHOCTb MaCCHBOB K OCeBOM MOCKOCTH WeHTpasIbHOH CKaquaTow CTpyk- 
Typbi oasuca. MaccuBbl ciloxKeHbl MpeMMyleCTBeHHO KPYIHOSepHHCTHIMU rpa- 
HOJMOpUTaMu M AMOpHTaMH, B KOTOPbIX IBeTHbIC MMHEpaJbl NpeACTaBJenbl 
MpoKceHoM uw GuoTuTom. B mepucpepuueckux YaCTAX HHTPY3Hu, Cpequ Oouee 
€KOZCPHHCTHIX MOPO, OOMJIbHbI KCCHOJIMTbI KPHCTAJVJIMYeCKUX CALEB, CO- 
TaBsioulue Zo 15% OObeMa HHTPY3HBHbIX NOpPOL. Kcenomnt! YaCTHUHO Tepe- 
pucTaNAv30BaHbI MM OKPY2KeHbI Me/aHOKpaTOBOH OMOTHTO-MarHeTHTOBON 
bropoukol. B cBa3v C YapHOKHTOBbIMU HHTPY3HAMM MSBeCTHHI JIMILb MaJIOMOL|- 
ble aNJIMTOBbIe H MerMaTUTOBbIe 2%KWJIKU, KOHIEHTPUp yioOllMecaA MpeHMyllecTBeH- 
OB Tene CaMux HHTpy3uli. OrgembHble yYaCTKH WHTPY3HH CuOMKeHbI KaTa- 
Ja3MpOBaHHbIMH MoposaMu. 

Tlaiiku JouepHToB pacceKaloT KaK MUMIMaTH3HpOBaHHble KPUCTasMuecKue 
lanlbl, Tak H MaccuBbl YapHoKuTOB. Ilo momo*KeHuIO CoBepIleHHO MOMOOHEIX 
laeK HM CHI MomepuTos B cBuTe «BuKon» Ha 3emse TOxkHOH BukTopHu Bospact 
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ux ompeyemseTca He ApeBHee BepxHero Tpuaca. Jlaiiku MMeloT BbIepKaHHOe } 
cepepo-sanayHoe MpocTrupanue B npenestax 290—320°. B OoubuIHHCTBe Ci1ydaes } 
HETPpyYQHO YCTaHOBUTb, YTO OHH PaciOMOAKeHbl BAOMb Pa3sIOMOB B 2KE€CTKUX 
apxelickux nopogax. Ilo penwunHe m oTyacTu cocTaBy aku MOryT ObITb pac- f 
yleHeHbI Ha Tpu rpynnpr: 1. Taitku moutHoctp1o 100—150 m, mpocrupatouineca } 
Ha J[@CATKH KHJIOMeTPOB, CJIOXKEHHbIC MpeHMyllecTBeHHO raOOpo-JomepuTamy, |} 
c 3aKaleHHOl KalimMoii JomepuT-noppupuToB B SHAOKOHTaKTaxX UIMpHHON B| 
40--50 cm. Tloxa o6Hapy2Kena Oa Takas Jalika, mepecexaiomlaa c C3 nalOBE 
Bech oa3uc Banrepa. 2. Jlaiiku MoulHocTb1o B 20—30 M, mpocTupatouimeca Ha} 
H€CKOJIbKO KHJIOMeTPOB, CJIOMKEHHbIe CpefHe- H KPYIHOSEPHUCTLIMM OMepHTaMH ff 
¢ 3aKaleHHol Kalimoi mumpuHot B 10—15 cm. Iloqo6nnie Raku HanOonee pac-| 
IIpOCTpaHeHbI H pH CbeMKe oasvica UX OOHapyxKeHO OKOIO ABagtaTu. 3. LaiKkul 
mMowHocTbIo 1—5 M, mpocTuparollueca Jo | KM, CJIOXKeHHbI€ MeJIKO3CPHHCTHIMH ff 
JONepHTAaMU, C HHYTOXKHOM 3akaJleHHO Kalimol wupHHOIO 3—5 cm. KomnuecrsBo| 
NOMOGHEIX aeK H3MepsAeTCA MHOrMMH ecaTKamu. UacTo oun ConmyTcTBylor Oosee 
KPYNHbIM JlaikaM, OOpa3syx cBoeoOpasHble KycTb! Jaek. JlomepHTbl HacbILleHbl 
MarHeTHTOM, CMopayuuecku B HUX BCTPpedaeTCA BKPalJICHHOCTb NMpUuTa MW NHp-f 
potuHa. Mecramu aliku pasOuTbI MOMOZbIMM pa3svIOMaMH Ha OJIOKH, BAOJIb KO-) 
TOPbIX KOe-re OOpasy!OTCA MaJIOMOLLHbIe 30HbI KaTAKA3HPOBaHHbIX LOePUTOB. 

IIpeo6namatoulue 91eMeHTbI 3aeraHiaA KPHCTasJIM4YeCKHX CaHIeB B OasHcell 
Baurepa XapakTepH3yloTCaA WIMpOTHbIMM HW OH3KHMH K HHM MpocTHpaHHAMu. 
TombKO B WeHTpasbHOH YacTH Oasuca TOCMOACTBY!IOT CyOMepHANOHAIbHbIe Mpo-F 
CTHpaHHA, MOABMBINMeECH B CBH3HM C HaJIHuHeM 3eCb KPYNHOH CkKaquaTOne 
CTPYKTYpbl, CHJIbHO HapyWleHHOM pa3moMaMu. Ocb sTOH CTpyKTypbl MMeeTs 
ceBpepO-BOCTOUHOe MpocTHpaHue u morpyxaetcn Ha 1O3. Takaa »%xe KpynHaa 
CTPYKTYpa “4acTHUHO OOHaKae4cA H3-NO MeHAKOBOTO MOKPOBa B CeBepHOH M0- 
JOBHHE Oasuca OGpyueBa. AMMIMTYAb MOAOOHHIX CKaqoK mpeppiuaioT 10 KM.B 
OHM, BePpOATHO, ABIAIOTCA I PeCBHEMLIAHMU NJIMKaTHBHbIMM CTPpyKTYpaMu paloHa,® 
KOTOPbI€ OCOXKHEHbI MHOTOUMCACHHbIMH Me@JIKHMH WM KPYTbIMH, YacTO H30KJIN-fh 
HaJIbHbIMM CKaKaMu C pa3MaXOM KDpblJIbeB B COTHH MeTpOB.Ocn MesIKHX CK1aOK, 
KaK IIpaBHJO, COBMaaioT c mpocTupaHHem nopox. Ilogo6uEIe ckaqKu HaOsIO- 
WaioTCA HeMOcpeACTBeHHO B MHOFOUMCJIeCHHBIX OOHaxKeHuAX. IlaqeHua croenl 
B KPbIIbAX Me€IKHX CKIalOK KpyTble, HHOra BepTuKasbHbIe. Ilomorve sane 
raHHA C yrviaMH MaweHHA CMOeB KPHCTasMMYeCKHX CaHueB B 20—30° Berpe- 
YeHDI JIMUIb Ha (aHraxX KPYMHbIX CTPYKTYP, CBOOOAHBIX OT BTOPHYHBIX MeCJIKHX 
cKlayoK. 

BecbMa MHOPoUuHCJICHHbIe PasJIOMbl, OTHOCALLHECA K TpeM CHcCTeMaM, Pa3sOnuIY 
TOM KPHCTaIM4YeCKHX CaHWeB Ha CPaBHUTeJIbHO HeOOIbIUIHe OJIOKH MW KMS. 
yacTO NOBepHYTble Apylr OTHOCHTeIbHO Apyra, oTYero HaOmOMaeTCA pasiu4HeE 
B 9ICMeCHTAaX 3aleraHuA Wake B ABYX CocefHHX O0Kax. Bce pa3oMbl 06pa3o-# 
BaJIMCb, BEPOATHO, Ha 3aKJIIOUHTEIbHBIX 9TalaxX apXeliCKHX TeKTOHHUeCKHXD 
ABWXKeHHM, HO BIOCIeEACTBUM HEOMHOKPaTHO NOAHOBJAIHCh B KECTKUX apXelCKAXE 
CKaquaTbIX COOPyXeHHAX, B pe3YJIbTAaTe 4YerO Laliku JOMepHTOB pasOuTHI He} 
oTAeIbHbIe OOKH. Han6onee MHOTOUHCAeHHEI INMpOTHbIe wu CYOWIMPOTHBIEp 
pasJIOMbl, COBNaarollve C MpOCTHpaHHem MOpoR. 

CaMbIMM MOULHbIMH SABJIAIOTCH pa3JIOMbI CeBepo-sanaqworo npocTupaHHs} 
BJOJIb KOTOPBIX Pa3BHTbl MOUTH BEPTHKAJIbHO Maalollve 30HbI MHJIOHHTOB MOI: 
HocTbIo oT 1—2 jo 25—30 M. Stu pasnombi uCNOMbsyloTCA Aalikamu Jomepuror! 
HM BePOATHO ABMAIOTCA Ooee MOSTHHMH, YeM MepBble. . 

Havmenee MOUHbI CYOMepHAHOHAJbHbIe pa3JIOMbl, KOTOPbIeC HepeAKO AB 
NAIOTCH TpelLMHaMM ONePeHHA MOULHBIX CeBePO-3aNalHbIX Pa3JIOMOB. Pa3yioMb|t’ 
MPeMATCTBY!OT BOCCTAHOBJCHHIO HOPMAJIbHOrO 3aleraHia NOpok B UX CTpaTHih 
rpaduyeckol nocmeqopaTebHOCTH. | 


AHTapKTH4ecKad SKCHeLHUNA Ioctynusno 
Axkajlemuu HayK CCCP 7 VI 1957 


UWMTMPOBAHHASA JIMTEPATYPA 
10.C. Banos, Il. C. Boponos, JAH, 108, N 5 (1956). 
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Aoxnagn Akaygemun nayx CCCP 
1957, Tom 115, N 6 


PEQMOT HA 


M. A. CEMAXATOB 


K CTPATHPPA®HH AJIQAHCKOFO SAPYCA HW)KHETO KEMBPUS 
KAHCKO-AHFAPCKONM BITAIMHbI 


(ITpedcmaeaexo axademuxom H. C. Ilamcxum 29 III 1957) 


Hecmotpsa Ha MHOFOUHCIeHHbIe paOOTbl, B KOTOPbIX ONMCaHbI HH2XKHECKeM- 
OpHlickue OTIOKeHHA OTeNbHBIX palionop KancKo-AnrapcKoli Balu, 1a 
HaCTOAMeroO BPpeCMeHH HE ObIJIO MOMbITOK JeTabHO COMOCTaBUTb paspesbl ITUX 
OTJIOXKeHHM BCeH BUALHHI W MpOCcMeANTb UX Palluasbuble usMeHeHUA. Takaa n0- 
(IbITKa IIpeMMPHHATA aBTOPOM, H3yYHBUIMM B 1956 r. ocHOBHBIe pa3pe3bl HHIKHETO 
KeMOpHA BCel MOJIOChI ero pasBHTHA OT OKpecTHOcTeiir. KaHcKa Ha wre JO 
p. MpKuneerpa Ha ceBepo-Boctoke. Hwxen3naraiorcd JanHble m0 crparurpatdbun 
OTMOXKeHHU aylaHCKOrO Apyca. 

B uv30pbax p. MpkunHeepa oMmMcbiBaeMble OTJIOMKeHHA MpescraBsenb! 250- 
MeTPOBOH TOJIMeH MeJIKO- H CpeHe3ePpHHCTHIX KBapIeBbIX KOCOCJIOHCTHIX BHILI- 
He€BO-KpaCHbIX H OYypbIX MeCUaHHKOB HepeKO C pacceAHHOM TasbkKOH kBaplla 
0,2—2,0 cm. IIpumepHo B cepequHe 9TOH MOHOTOHHOM TOJINM BbI-eAeTCA 
20—25-merpoBad Mauka CepbIX UM 3€JICEHOBATO-CepbIX, MeCTaMH C BHIIHEBO- 
KpaCHbIMH MOmOCaMH, MeIKO3€PHHCTbIX MeCUaHHKOB, MepecslaNBarolluxca 
C 3eICEHOBATO-CepbIMH apruJIIMTaMH MIM MepreAMU, a HHOra HW WOJOMUTAaMH. 
[lopoyb o6pasyroT npocaou B 20—40 cm; B BepxHel YaCTH HEKOTOPHIX Mpocs0eB 
mecuanuka y J. Uyrymet naOstoyaiorca JIMHSOBHAHbIe OOOCOOeHHA TreMaTHTa 
Bp 1—2 co. 

OnucaHHasd Tova C yrIOBbIM HeCOracHeM HasleraeT Ha pa3MUHbIe CBUTHI 
BepXHero MpoTeposos OT NMOroprohCKOH TO J2*KYPCKOM BKJIOUNTEJIbHO, a BBEPX 
MOCTeNeHHO MepexOAHT B KapOoHaTHY!O TOJILY, B CpeqHeH YacTH KOTOPOH Halt- 
feupt Bulaiaspis vologdini Lerm.u B. taseevicus Rep. (’). 

Bau3ko K OMMCaHHOMy CTpoeHHe pacCMaTPHBaeMbIX OTJIOKeHHU M0 
p. H. Teps y ycrba p. Ueromara. 

HeckoibKo nHate MOCTpoeH pa3pe3 auifaHCKoro Apyca mo weBomy Gepery 
Anrapbl, HwKe A. Manb3a, y 0. Kopanb. 3ecb Ha AONOMUTEI KYPCKOH CBUTHI 
BepXHero MpoTepo3so0A CO CyleaMH pasMbIBa H YIVJIOBbIM HeCOrlacHeM Haseraet 
130-merposaA mauka PAMHACTHIX CJIOMMCTbIX BHLIHEBO-KpaCHbIX AJICBPOJINITOB. 
B BepxXHei 4aCTH C MpOCOAMM HW OTJCIbHbIMA MOULHbIMH MakeTaMuN pa3Hosep- 
HICTHIX KBapIleBbIX MeCtaHHKOB, OOoralleHHbIX TaJibKOM KBaplla M aeBpovn- 
ros B 1—1,5 cm. Bpmue cuemyioT 3e0eHOBaTO-Cepble KBaplWeBO-NaJeBOLINaTOBble 
CHONMCTbIC MecuaHHKH, pasfemeHHbiIe Ha c0H B 7—-10 cM B HuxKHeH YacTH 
upocnolikamn B 2—10 cM cepbIX H3BeCTKOBHCTHIX aprMsvToB (aHorga Mepre- 
jeli), a B BepxHelt — nakeramu B 0,5—1,0 m uacroro nepecnauBaHua TaKUX Ke 
HeCuaHvKOB H aprusmuros. MouiHoct 9Tux mopog 50 mM. Ha nux naneraiot 
KpacHo-Oypble H3BeCTKOBHCTHI€ TIHHHCTLI€ aJIEBPOMHTHI MoOULHOCTBIO 70 M 
€ NpOCOAMH MeCYaHHKOB B HWKHeH YaCTH HW TOHKMMH TiacraMM CepblX Mepre- 
JIMCTHIX H3BeCTHAKOB — B BepxHel. Benuaer pa3pe3 nauka B 80—100 m Kpac: 
HO-OYPbIX Me@JIKOSePHHCTEIX KBaPLWeBbIX CJOLHCTHIX MeCUaHVKOB, BbILIe KOTOPOH 
gasleraioT KapOoHaTHble Noposbl smeHcKoro apyca. MolliHoctb oxapakTepH3o- 
BAaHHbIX TeppHreHHbIx mopoy 350 M. ‘ 

K ganagy or 0. Kopasib MOUMHOCTb CHHCbIBaeMBIX OTJIOXKCHUH Pe3KO BO3pa- 
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craeT H HeCKOAbKO MeHAeTCA MX sHTOMOrMYecKuH cocraB. Ilo meBomy Geperyi 
Aurappl B 6 KM Bblle yctba p.Ila# u Ha Boopasfene 9THX PeK Ha CJAHMAaXxy 
uIyHTapCKOH CBHTbI HecoriacHo 3ameraloT (CHH3Y BBepXx): 

1) mecuaHuKu BUIUHeRO-KpacHble, CpeHesepHHCThle, MpeHMyllecTBeHHO} 
KBaplleBble, B BepXHeli uacTH C pacce#HHOM TaJbKOM KBaplia B 2—5_ MMi 

a ro ee mMoulHecth 160—170 m| 

2) uepeqoBanue mpocioep B 25—-50 cM MecYaHHKOB CepbIX, MeJIKO3epHH-# 
CTbIX, MOJIMMMKTOBBIX H MepreseH TpA3HO-CepbIX, TVIMHHCTBIX,  CJIIODM-f 
CTbIX, MeCUaHHCTbIX, HHOra MepeXOAAlMX B MepreHCTble K3BeCTHAKH;!) 

rere eee ee moulHocTb 90 M5): 

3) mecuaHuKu, Omu3KHe K CMO 1... . . . +. - ~~ MOUWHOCTE 50 M; 

4) aneBpOMMTbl CYPry4HO-Kpaciible, C.1OMMCTbIe, H3BECTKOBHMCTHIe C Mpe- 
PbIBHCTLIMU Mpoco#KaMH B O0,2—0,5 cM uM OTeIbHBIMM Ooylee MCLLHbIMH Tla- 
cTaMu necdaHuka, Kak B cyioe | > og ee ws « » « MOUHOCTE CO—106 ve 

5) mecuanukn, Onuskvek cnoro 1, B HMKHeH YacTH OOOrallleHHble MJOCKOM: 
rasibKOH ae@BPOMHTOB, Kak B Clo? 4, a B CpefHel, KpOMe TOO, raibKOH KBap- 
WHTOB HM KBaplaBl—3cm .....° +... . =. . . MomHocrh 300 mm 

Moutuocrb omucaHHbtxnopog 700 mM. Buruie 3aeratoT JOJIOMUTI HW H3BECTHAKK 
jieackoro spyca. K 1oro-3amayly OT MpHBeeHHOFO pa3pesa KOJMUYECTBO HM pasMepH 
raieK B Mopofax com 5 yBeHUHBaeTCA, H CpeNM MOA pasBUTMA NeCuaHHKOBH 
KapTupyetca momoca KoHTicMepatos. T'anbka mocmeqHUX XOpOUIO OKaTana, 
pasmepom or | yo 10 cm (pezKo go 15 cm), mpemcraBleHa KBapILHTaMu, KBaplleM 
MQ WHOrLa JOJOMHTOM HM asespomuTom. MoutHocrb KoHToMepaToB 50—70 M.@ 
No npocrupaHHio OHH MpocmexKHBaIOTCA Ha HECKOJIbKO KHJIOMETPOB OT Bep- 
XOBbeB pu. Ty3HukKoB Jo mpaBoGepexba p. Koxyi. B nonune p. Koxyli Kounrao-: 
Me€paTOB B COCTABE OMHCbIBaeMbIX OTJIOKEHHH HET, H MOA AOJIOMMTAMH JICHCKOFO If 
apyca 3flecb BCKpbIBaeTca 300—400-merpoBaa nauka, aHalorMuHad cu0I0 57 
IIpHBeAeHHOrO pa3spe3a, HM Mauka aJIeEBPOMUTOB BUAHMOM MOUHOCTHIO B 150—180 m ¥ 
(ananor cnoa 4). Y noc. Berk mnactTbl MesIKOraseUHHKOBbIX KOHTJIOMepaToB M0- 
ABJIAIOTCA WU Cpe/lM MecuaHHKOB HuxKHeli nauKku (cnok i). TanbKa ux pa3smepom! 
B 2—3 cM mpescTaBseHa FeMaTHTOM, FeMaTHTOBLIMH MeCuaHuKaMH HM Oosee pel- 
KHMH KBaplHTaMH. 

OHH 3 JIYYUIMX pa3pe30B pacCMaTpHBaeMbIX MOPOA BCKPbIBaeTCA MO Mpa- 
Bomy Oepery Aunrapbi Bpiie [pe6exckoro Brika mporus o. Ulanpira. 3mecb BbI- | 
RemstoTca 5 maueK, MO CBOeMY CTPOeHHIO H MOCIeEMOBATeMbHOCTH aHaJIOrHYHbIX 
ONMCaHHBIM B paspese Bbue ycrba p. Ila. Moutuocru ux (cBepxy Buyu3): 400, : 
180, 240, 200 u 100 m (BugzumMas). O6ujaa Bu_UMaa MoLHOCTh — oKono 1100 . 
Kak WM B Oovlee BOCTOUHBIX palOHax, BCe NauKH CBA3AaHbI MexKAy cool no- 
CTeNeHHbIMH Tepexojamu. 

Tak Ke mocTpoeH pa3pe3 amfaHcKoro spyca mo p. Taceepa y ycTba : 
p. YcouKa. B ocuopaHuu eFo 3aseraioT BHIIHeBO-KpaCcHble MEKO3EPHHCTHIe Mec- 
YaHHKH C MpPOCOAMM aJIeEBPOJIMTOB BAAMMOM MomHOCThIO 700—800 m (ocHoBa- - 
He He BCKpbITO). Onn mepexpbiBaioTca 280-merpoBoii nauKoli cepbix H 3emeHO- 
BaTO-CepbIX MeJIKOSeCPHUCTHIX NWeCUaHHKOB HM TVIMHMCTEIX CaHleB HW Meprevelt, 
Cpe KOTOPbIX BCTPeUalOTCA eAHHMYHbIe MpocsoM AOMOMMTOB. Baie 3aneraror 
MaJIMHOBO-KPaCHbl€ MEJIKO3ePHUCTble CyOMMCTHIe MecuaHuKu (250 mM) cypry4yHo- | 
KPaCHbI€ H3BeCTKOBHCTHIe aleBpomuTH! (200 mM) uw KpacHo-6ypbie MH po3s0BaTo- 
cepble MecuaHHKH (BHAMMaA MolHOcTb 350 M) c pacceaHHO rambKOH KBaptla 
M aJIeCBPOJIMTOB HW OTAEbHbIMM JIMH3aMH (B 2—4 M) KOHTWIOMepaToB C rambKoOM 
KBapWHMTOB, KBaplla H HHOra remMaTHTa pa3Mepom 1—3 cm. 

OnncanHble oTioKenusa B HWKHeM IIpmaHrapbe sameralor Ha paamM4nbix 
CBMTaX BepXHerO MPOTepO3OA HM CBASAHbI MOCTEM€HHbIMM MepexoyaMy BBILIIe- 
nexKalleH KapOonaTHOl Tome, B CpeqHel uactu KOTOpO comepxKatca PyKo- 
BOAIMe HCKONaeMble TOMOOUAHCKOFO FOpH30HTa JIeHCKoro Apyca (1). Stu Jannple 
MH COMOCTaBIeHHA C ApyreMu pationamu CyOupcKolt nmatrhopmMbl mo3sBomsAtoT 
BCsle€ 3a OOJIbINMHCTBOM MCCeOBaTeMeH OTHOCHTb OMMCbIBAeMbIe OTIORKeHHA 
K aJIaHCKOMy spycy. 

CpaBHHBaxd MpuBeeHHbIe paspesbl, He TPYAHO 3aMeTHTb, UTO B HUX BbINe- 
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AACTCA TPH TOMUM (cHH3y BBepx): 1) KpacHOMBerHbIe necuaHuKu, uHOrsa 
aleBpOMTaMu; 2) cCepble mMeCuaHHKH, MepecnauBalollmeca c aprusautamy, 
MepreIdMH, a HHOra C KapOoHatamu; 3) KpaCHOMBeTHble MeCuaHHKH U aJeB- 
POJIMTbI, Ha Satake paculeHaslollMeca Oosee ApoOHO uM coOfepxKalllue JHH3bI 
|| KOHTIOMeparTos. 
| ITH nosxpasfenenusa ycranopua B 1938 r. A. A. IIpenreyencxuii no p. Ta- 
;ceepa y ycrba Yconxu. I. UW. Kupwuenxo (*) onucan cepoupernyio mauKy mo 
p. Aunrape y Ipe6eucxoro Buia. Ilo ero mMueHulo, oa 3ameraeT B OCHOBAHHH 
alaHckoro spyca. ABTOpoM HacToOslleli craTbu BCe TpH yNOMAHYTBIe MOApa3- 
AeeHuA NpocwexkeHbl B HHKHeM IIpnanrapbe Ha 130—150 xm, uTo no3sBomAeT 
CuHTaTb HX JOCTaTOUHO BbI,epxXaHHbIMHM cBuTamMu. Ilo mecram smyuMmMx pas- 
pe30B 9TH CBUTbI MOXKHO Ha3BaTb (CHH3Y BBepx): 1) KoBambcKaa, 2) anewiMHCKaA 
uw 3) WManbirnuckas. Or p. Taceesa amaHCKve OTOXKCHUA MPOTATMBAIOTCA K 1Ory, 
BlOJIb BOCTOUHOK OKpauHb! KxKHO-Enncelicxoro kpsxKa. B Bepxospax p. Iun- 
ku, m0 fanHbim I. YW. Kupnuenxo, crpoenve ux Takoe Ke, Kak y YCTbs 
p. Yconku. KopaibcKaa CBuTa 30eCb HasleraeT Ha apxeli H B OCHOBAaHHM MMeeT 
MauKM KOHTIOMepaTos C rasbKOH apxelicKux mopog. B toxwkHol yactu Kps2Ka u3- 
3a OYCHb NOXOM OOHAKeCHHOCTH OMMCHIBAeMbIle NOPOAb! HEIb34 PaCuIeHHTb C TOM 
2#e JleTaIbHOCTbIO, Kak B IIpnanrapbe. Ilo qannpim apropa, M. A. )KapKosa 
wu A. Jl. Bpuruenko, Ha apxee 3yecb 3aneraer Toma B 1,6—1,8 KM Kpacuo- 
OypbIX, B BepXaxX PO3OBaTO-CepbIx MeCYaHHKOB C MpocioAmu aseBponuTos. B ee 
OCHOBaHHH OOocobAeTCA Mauka KBaPpWHTOBMAHbIX MecuaHuKoB (B 100 M), a 
MeCTaMH — JIMH3bI KOHTIOMepaTOB C TambKOM TpaHHTOB apxelickux  mMopod: 
M KBapwuTos. Kpome Toro, JIMH3bIl KOHTIOMepaTOB C TaJIbKOM KBapILMTOB H 
NeCuaHHKOB BCTPeyalOTCA BO BCeli TONWe (Yale B ee BepXHeli YacTH). OTH KOH- 
TWOMepaTbI aHasJIOrHuHbl ONHCAaHHbIM B BepXOBbAX pu. Ty3uKkos. Ilo p. Tonou 
y o. YmoKkob paccMoTpeHHad TOMMa COriacHO MepekpbiBaeTcaA MOposaMu JeH- 
-ekoro spyca. Heckoulbko HHKe CepeMHbI TOMUM MeCuaHHKOB B psAMe MECT Ha- 
6110OAaIHCb BbIXOJbI HW BbICbINIKH 3eJICHOBATO-CePpbIX MePreJIMCTHIX CaHIeB V 
| TleCdaHHKOB, MO-BHXHMOMY OTHOCAULMXCA K aJICIUMHCKOM CBHTE. 

KopauibcKy10, aslelliMHCKyio M WasbirMucky!o cBuTb! Kaxcko-AxrapcKoit 
BMaHHbI MOMKHO COMOCTABIATb C KaparaccKOH, OCeMOYHOM HM YCTb-TaryJIbCKOH 
cputamu IIpucaaupa, (4) aHrybCKOM, aHaCTaCbHHCKOM HM HWXKHEM YaCTbIO *Kep- 
2K YJbCKOH cBuTe! p. Maus (°) wu nopoxkuxXHHCKOH cBHTOH ceBepa ExucelicKoro 
Kpsxka. AyeliMHcKad CBUTa, OYCBHAHO, ABACTCA AaHAaNOrOM YMHCKOrO FopH- 
3outa (*) 4 daumenoso6so# mayku MOpoxKUXHHCKO cBUTHI (*). 

IIpupenenubie JaHHbIe MOKa3bIBaloT, TO B aJlaHCKHH BeK BIOJIb COBpe- 
MeHHOrO 3anaquoro Gopta KaycKko-AnrapcKkol BiaqHHbl pacnosaraca riy6o- 
Kui mporu6. Peskoe yBemMueHHe MOLHOCTeH H HeKOTOpOe H3MeHeHHe dallui 
aaHCKHX OTOXKeHHH C BOCTOKa Ha 3alMa H BbiepKaHHOCTh Tex HM Apyrux 
B M€PHAMOHaIbHOM HallpaBMeHHH NoKa3bIBalOT, YTO MporMO MpoTArHBaJICA B 
oOllleM ¢ 1ora Ha CeBep. O 3anaHOM OrpaHHYeHHA MpornOa AOCTOBeEPHbIX LaHHbIX 
moka Het. Bocrounbiii ero GopT mpocexKuBaetca xopomo. MollHocru coorset- 
CTBYIOWMX mayek no pp. Koxy u Taceesoli u y Ipe6excxoro Bpika 61u3Ko 
CoBMaaior. ITO MOSBOIAeT CUMTATb, TO HM NOMHAA MOULHOCTh asanckoro apyca 
B 9THX MYHKTAaX MpHMepHo OfuHakosa u coctaBsxeT 1700—1900 m. Ha yyacrKe 
ot Ipe6excxoro Brika 20 pa3pe3a Bpilue ycrbs p. Ila (25 km) Mol{HocTs onu- 
CaHHbIX Mopoy cokpattaerca Ha 1000 m. Ppaquent u3MeHeHHA MOWIHOCTeK, TAKHM 
o6pasom, 40 m/xm. Or paspe3a spe p. Ila no 0. Kosa (50 Km) Mou{HoctTb 
cokpatiaetca Ha 350 m (rpaquext 7 M/KM), a Mery nocmequuM u p. MpKuHeesa 
(50 xm) — na 100 m (rpaguent 2 M/k). K poctoxy or p. Mpkuneepa orsomKenns 
alaHcKoro spyca scKpbipatorca B Uayo6elkom noguatuu. MolllHocTb Ux 
HW cocraB 3fecb (H. C. 3aiimes) Takue xe, Kak m0 p. Mpkuneesa. Takum o6pasom, 
Ip ABY2KeEHHU OT BHYTPeHHUX Yacrel CuOupcKoH MaTpopMb! K OOpaMsAIOLeMy 
ee c 3anajja nporu6y BOM3N Kpad MoceqHero HaOMOMaeTCA MMIIb HE3HAYHTEWb- 
Hoe yBeH4¥eHHe MoUHOcTel amancKkoro sApyca. Ilepexoy 2xe K OoubIIMM MoII- 
HOCTAM IIPOHCXOLUT B Y3KOM 30He, KOTOPasd B KeMOpHH, T10-BUAMMOMy, MpecTaB- 
jiana co6o nofobue puexcypbl. Ona orzeiaia naatpopmy oT mpuniatdopMen- 
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HOrO CKIOHa mporuOa, 3aHuMaBlero KpaeBOe NMOOKeHHE B KaJeOHCKO) 
reocHHKIMHasM.Ta30na nepecekaer Aunrapy B patioue Brizymcxoro bpixa, orky-}} 
jla, CYA MO MasbIM MOWIHOCTAM asaHCKUX NOpos B BepXOBbAX pp. YAepet uf 
Yyopoura (©. A. Man u A. K. Py6nes), nporarupaercaA B CeBepO-3allaHOM 
HallpaBJleHHn. 


Teonoruyeckuit HHCTHTYT Ilocrynusio 
Axkajylemun HayK CCCP 21 III 1957 


UAMTHPOBAHHAS JIATEPATYPA 


1B.H. TP puropbes, Jl.H. Penuua, M33n. AH CCCP, cep. reon., Ne 7 (1956). 
2 B.H.T purop pes, Bosna. MOWT, org. reon., 31 (4) (1956). *T.HW. Kupuyeuxko, 
Undopm. cOops. BCETEH, N 1 (1955). 4B. T. Mopgzospceku ii, Tp. Uucr. nepru AHF 
CCCP, 7 (1956). ° JI. H. Penuuna, M.A.Cemuxaros, B. B. XomeHTOBCKH4H, 
JAH, 110, Ne 1 (1956). 
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oxnaayo Akanemun nayx CCCP 
1957. Tom 115, Ne 6 


TFEOJIOPHA 


B. H. WIMJIOB u ©. H. MOPbIBAEBA 


HEKOTOPbIE 3KCIEPHMEHTAJIBHBIE 
AAHHbIE O TEPMAJIDBHOM BO3J[EMCTBUM JOJIEPHTOB 
HA BMEWAFOU[MHE HX KAMEHHDIE YIJIM HA IO)KHOM CAXAJIMHE 


(IIpedcmaeaeno axademuxom JI. C. Kopscuncxum 19 III 195/) 


IIpapuibHble npescraBleH#ux O TeMMepaTypax, pa3BUBalOlMXCd Ha KOH- 
‘TaKTaX MHTPY3HBHbIX TeJl C BMELLalOWJHMM MOpOkaMu, WalOT BOSMOXKHOCTL CY UT 
0 TeMIlepaTypax OOpa30BaHHA CaMUX HHTPY3HBHBIX NOPOM M HEOOXOLMMBI LWIA M10- 
-HHMaHHA MpOHCXOMALIMX MpH 2TOM MpolleccoB u BIMAHUA MOCMeHUX Ha BMe- 
Wlarollve MOpOAbl HM Ha OOPas0BaHHe PyHbIX MeCTOpO*KAeHuH. 

Ha6t0eHHA Hall COBPeMeHHbIMH BYJIKaHH4eCKHMH ABJICHHAMH MOKa3bi- 

BalOT, UTO 3a4CTHIBAHHe JIaB, HJIM UTO TO %Ke caMoe, OOpasoBaHHe scpPy3uBHbIx 
topos, mpoucxozut mupu 700 — 800°. BecpmMa sHaunTembHaa Temmepatypa 
‘Hap, focruratoujad unorga 1100—1200°, HecomHeHHO Jameka Kak OT Temmle- 
‘parypbl MarMbl BHYTPH 3€MHOM KOPbI, TaK M OT TeMMepaTypbl OOpasoBaHUA u3- 
Bep2KeHHbIX MOPO B TeX %Ke yCOBUAX, MOCKOMbKY MOCTyMalollH“e Ha MOBepx- 
HOCTb 3€MJIH MarMbl (laBbl) 3HAYHTeEIbHO PasOrpeBalOTCA BCIEICTBHE MpoleccoB 
okucneHHua. JlaHHbie o TeMNepaTypax OOpas0BaHHA WHTPY3HBHBIX MOpON v3-3a 
HeBO3SMOXKHOCTH MpOBeJeHHA, MO NOHATHBIM MpWHuWHaM, HeMOCpeACTBeHHbIX 
M3MepeHuH HM BBUAY HeAOCTaTKOB, MpHCyWHX M3BeCTHbIM B HaCTOAee BpeMaA 
KOCBeHHbIM MeTofam ('), O4eHb CKYJHDI. 

Murepecuble JaHHble B 9TOM OTHOMICHHU MOKET JaTb H3y4eHHe MOpOH, u B 
YaCTHOCTH MCKOMAeMBIX YIrvieli, HCMbITaBIUMX Ha CeO€ KOHTAKTOBOe BOSeHCTBHE 
WHTPYy3HBHBIX Ten. Iloq BAHAHMeM BLICOKOM TeMMepaTypbl, pasBUBalollelica Ha 
KOHTaKTe, YFOJIb MOABepraercA TepMasIbHOMy MeTaMOp@u3My HM HepeJKO nepe- 
XOMMT B ecTecTBeHHbIi KoKc. IlomyyeHuve HCKYCCTBeHHBIM NYTeM B YCJIOBHAX, 
HavOoslee MpuOsIM2KeHHbIX K IPHPOAHbIM, M3 H3MeHEHHOTO YIVIA KOKCa, aHaJio- 
TMYHOrO M0 CBOeMy COCTaBYy eCTeECTBEHHOMY, MOXKET aTb MpescraBsenve O TeM- 
MepaTypHbIX yCIOBMAX, MMEBLUMX MeCTO HAKOHTAKTe C MHTPY3MBHbIM TeJIOM, H O 
TeMilepatype OOpasoBaHuA cmaraiowlux ero mopog. IIpopewqenue takux 9kcmepu- 
MeHTOB 03BOJIMO ClelaTb BbIBOA O TOM, TO TeMMepaTypa KpuCTalIMsallnHn 
MOpok ofworo u3 MepHyorurospix Tet TlencubBanuu Oblia paBna 450—520° 
(*) u aro MaKCUMaJIbHaad TeMMepatypa, CyWeCTBOBaBIad Ha KOHTAaKTe NepuyoTu- 
TOBOH Jlaliku c yrmem B IOxuom Manunolice, ne mpespiiuana 600° (7). Cyaa no 
O3HAKOMJeHHIO C JMTepaTypol mofoOHEIe SkCMepHMeHTHI B CopercKom Cor1ose 
He MPOBOAMIUCb, XOTA BO MHOrMX Mecrax ero (Ypan, Kasaxcran, Tyurycckult 

-Oaccelin, [Ipumoppe, CaxamuH) u3BeCTHbI ABJICHHA KOHTAKTOBOFO BO3eHCTBHA 
WMHTPY3HBHbIX Tel Ha HCKOMAaeMbIe yrs. | 

B u3yyenHoli Hamu CeBpepo-sanagqHon uacru JOxuoro Caxanuna yruleHocuple 
oTmoxKenus YriaeropcKoi CBUTbI MpOpbilBalOTCA CyOULeOUHLIMH MOJlepuTaMH. 
Ouenb uacTo nmocmeqHve B BUe PasIMYHOH MOULHOCTH CHJIIOB pacnosararorTca 
HeMOCpeACTBEHHO BHYTPH YTOJIbHbIX IJ1aCTOB WIM MpopesatoT UX B (PopMe aek. 
Ha Kontakte Cc JOmepuTaMM yroulb MpeBpalilaeTca B eCTeCTBEHHBIM KOKC WJM 
B OTOWEHHbI MAHepasIM3OBAHHbIit YrOub, MOTePABIUM CNOCOOHOCTh K CIleKaHH0. 
TunuuHpili npuMep H3MeHeHHH CBOHCTB YI Ha Pa3MHYHOM paCCTOAHHM OT 
JonepuroBpo paliku MoutHoctpio 1,5—2,0 m noKkasaH B' Tao. |. 
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Vis ra6n. 1 BUAHO, TO Mpollecc ecTeCTBeHHOTO KOKCOBaHHA YIuid C MOTepeH ) 
MIM TIOMHOM CNOCOOHOCTH K CHeKaHHiO 3aKOHUMJICA Ha paccTOAHHM OKO 2 MOT} 


q 
KOHTAaKTa C HHTPY3HBHBIM TeoM. Jiu B 2,5 M OT MoCsMepHETO 9Ta CHOCOOHOCTE 


if 


i 


Taouuma 4 


Vismenenve CBOMCTB yrid Ha pa3IMYHOM PacCTOAHHH 


OT aHKu 

i) 

ConepxaHne, % i x 

fs g 5 Se 
ie) Qa s 
: : Bil veoh ln ome 3 
Zz 2 i] x a ZO5 
gS ro) = *” aS 5 S62 
: g aS gas 
AY a e 5 6) 8s 


4 0,04 0,4 24 4,4 | Orc. | Topomox 

2 4,93 ACS Slee alelone » . 

3 2,10 ARR On alecone ; i 

4 2,00 ae | Oe) |leAole 3) CnekuiMiica 

5 20,00 erie |e sikagles 1G) , 

6 | Heusmenen. | 1,9 | 8,0 | 37,1 20 |CnuaBneHHbli 
yrOJlb BCI YeHHBI 


OABIAeTCA, HO HM B20 M He JocTuraer UCXOZHOK BemuunHE! 20. Yroub, Cnarato- 
UW Kpas TpelllWH M HeMOcpeCTBeHHO He COMpHKacaloulMlicd C HHTPY3HBHBIMH 
OpofaMH, T. €. H3MeHCHHBIM JIMWIb ReCTBHeM TOPpAYMX Ta30B, MO CpaBHeHHW ly 
C MPHKOHTAKTOBbIM YIVJIeM, OTIH¥UaeTCA MeHbIeh 
cTeneHbioO Meramopdusalnn: V' = 89%, Wa = 
=4,2%, .Ac = 13,6%. ) 

Urak, B pe3ybTaTe TepMaJIbHOrO MeTaMopu3- | 
Ma YrouIb, pacnoOslarajoulHica HeMocpeACTBeHHO Ha | 
KOHTAKTe C HHTPY3HBHBIMH MoposaMu, mpeBpawiaer--£ 
CH B eCTeECTBCHHBIM KOKC C COfepxKaHHeM eTyUHX 
BellLeCTB OKONO 4—5%, a TOT Ke YFONb, H3MeHAIO- f 
UlMHCA B YCOBHAX CBOOOAHOrO NpocTpaHcTBa Ha 
HeOO/IbIIOM PaCCTOAHHH OT HHTPpy3HH, —B nowy- 7 
KOKC C COJepKaHHeM JeTYYHX BellleCTB MOpsANKa 
9—10%. 

Tlonyyenve TakHX BellleCTB HCKYCCTBEHHBIM Ily- 
TeM IIPH pa3JIM4HOH TemMepaType, B TedeHHe pa3- 
JIMYUHOrO BPeCMeHH H B 3aKPbITOM MpocTpaHcTBe, mpe- 
MATCTBOBABIUCM YasIeHHIO 2XUAKUX VM rasocOpa3sHblx | 
IIPOLYKTOB pa3JIOKeHHA VIA, T. €. B YCNOBHAX, 
Puc. |. OOmaa cxema sxce- yanOomee IPHOW2KEHHBIX K IIPHPOAHBIM, H ABJIAIOCb 
PLT spa op  nnoéna, 9aaueil HaumMx eKcnepuMenToB. C sToli Wesbi0 j 
rte seiuds sobiatee 4— CTabHOH WHIHHAp (puc. 1) uamerpom 2 poiima u 
cTalbHoli uMsMAap, 5 —Tep- IMHO 20 CM HaNOMHAJICA HeEM3MeHEHHbIM yrvieM, 
Monlapa, 6 — THTebHaa Newb W3MeJIbYeHHBIM 10 3—5 MM, 3aBHHUMBasIcA TepMe- J 

THUHOM MpOOKOH HM MOMellasICA B THTebHYIO Meyb, 
Harperylo 2O oMmpeyeteHHol Temmepatyppl. Harpepanue WumMHapa Cc opnoro | 
KOHIa B MPHHI{MMe COOTBETCTBOBaIO OLMHOCTOPOHHeEMY TporpeBy, HMeBIIIeMy 
MeCTO B MIpHpOAHBIX ycoBHaX. TemMmepaTypa B Neu (HM, CMeMOBaTeNbHO, B 
HWKHeEH YaCTH WHIMHApa) KOHTPOMMpOBamacb TepMorapoH, a B BepXHell uacTH | 
ILM JIMHJ\pa — TepMOMETPOM, IOMELeHHbIM B OCOOOM THEe3e B MpoOKe WuMHApa. 
Tlocne Kaxkoro OMbiTa WMAHHApP BCKPbIBasICA, H W3MCHCHHBIM yroub, B3ATHI | 
OTAeIbHO H3 BepXHeH, CpefHeli HM HMxKHeM UacTeli, No_BepramcA ananusy. | 
B mepBoi CepHn ONBITOB MPpOUSBOLUMOCh OHOYACOBOe HarpeBanue MPH pasMUHbIX | 
TemllepaTypaX B MeYH, H3MCHABLIMXCHA B MHTepBasie OT 650 To 950°; Bo Bropoli 
CepHH ONBITOB MpOMOMKUTeIbHOCTh HarpeBaHWA YBeNMUNBaNach NO yerEIpex |f 
HU BOCbMH 4aCOB IIpH TeMMepaTypax, HaleHHbIX KaK OMTHMAaJIbHbIe B MepBo | 
cepHu onpiTos. Pe3symprarbl BCeX aHaJIM30B CBeseHbI B Tabm. 2, a 3aBHCHMOCTH i 
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Ta6muna 2 
Pe3yJIbTaTbl aHaIH3a OTJeNbHbIX NpOO H3MeHeHHOrO rua (BpeMA HarpeBaHHa 41 4ac *) 


ComepxkanHe B % 


o 
oo & 
& A 5 = S & = % 
Z ° x48 2 es 5 XapakTep KOKCOBOrO KOpovlbKa 
Be) 83s ls 5 mies 
meee] Bere aS) 08 go (olesey) 
bale BepX 198 | 1,4 13,9 | 35,8 | cnekuniica, cnaaBJeHHbIi, BCIY4eHHbIii 
2 |cepenuna| 424 | 0,95 | 16,3 | 36,2 | sBeny4eHHDt 
3 Hu3 650 | 0,96 | 17,4 | 26,4 | cnexumitcs (!) 
2| 4 Bepx ASO" liste 19,1 | 37,6 | cnexmuiica, cnaBieHHb, BcnyueHHblli 
‘| 5 |cepenuna| 440 | 1,4 INE RPA N\ alone | SRO) EE 
6 HH3 700 0,8 Cay 31,9 cnekWwHica 
D| 7 Bepx ASO eo 13,9 | 37,4 | cHabHO Beny4eHHEIii 
8 | cepequna| 440 ley 14,7 37,0 CnekWHHca, BCNYYeHHbIi 
9 HH3 TOOL, 0 15,6 | 24,6 | caunumitca (!) 
| 4 {10 Bepx DaibPay NAL Ze 42,9 | 36,7 | cnmaBjeHHBIM, BCIy4eHHbi 
| 41 | cepequna|] 480 0,9 14,0 36,2 cneKwHlica, BCNYYeHHbIL 
12 HHS TOL |) ahh! 17,5 | 18,0 | caunumics (!) 
pb) |) 13 Bepx 238 ia 12,4 38,1 CIaBJICHHbIM, CNeKUIMCA, BCIYUeHHDIL 
14 | cepeguna} 9519 0,6 14,2 | 35,0 | cnaBneHHb, cia60 BclyyeHHblit 
45 HH3 OO Aes 1} 6,2 MOpomloK 
6. | 16 Bepx Zeya || bail 15,0 | 36,1 | cuabHO BcnyYeHHDIK 
17 | cepequna| 044 0,7 15,9 34,2 CNeKMMHCA, BCIYYeHHbIt 
18 HH3 850 | 2,4 18,9 UeAl TlOpOwlok 
Faw) Bepx 254 | 0,95 | 13,9 | 37,9 | cnekuMica, Bcny4eHHbIi 
20 |cepequna| 577 0,5 ‘eal 32,9 | cneKuMica 
24 HH3 CON 22 18,0 Dy il TlOopowoK 
BS | 22 Bepx AD ogihas 13,3 } 38,2 | cmmaBneHHbI, CHJIbHO BCIY4eHHbIM 
23 |cepemuna] 980 | 0,7 13,2 | 29,2 | cnexumica 
24 HHS 900 | 3,4 20,8 Be MOPouloK 
B25 BepxX 260 | 1,0 14,3 | 36,5 | BcnyyeHHbi 
26 |cepemuna} 605 | 0,7 13,4 | 30,1 | cnekwmiica 
al] HH3 950 | 3,4 20,3 4,4 | moposmoxk 
(10 | 28 Bepx 242 0,8 13,6 Yl 2 CHeKINHHCA, CIaBJeHHbIM, BCHYIeHHbIL 
29 | cepenuna| O24 ORG 13,4 | 28,5 | caunumica 
30 HHS SOOM ee 16,6 Se TOpowoK 
134 BepX 244 AZ: 14,2 | 36,7 | cnmaBleHHE, BCMYYeHHbIN 
32 | cepenuna} 972 A: M55) 17,0 | camnmuitcs 
33 HH3 900 | 2,7 20,7 4,3 | mopowioK 
12 | 34 Bepx PO yi ALG 7,7 | 36,7 | cuabHO BemyyeHHDt 
35 | cepeguna} 460 Os 7 8,5 3450) CNeKWMHCA, CIWaBJeHHbI 
36 HH3 600 LWA NOS OR2 TlOpowloK 


Tlpumeuanue. Temmeparypst Aa mpo0 x3 cpeqHeH yacTH WHMHApa Halifenpl my- 
TeM MHTeCpNOAWMH. 


* B onpite Ne 9 ppema Harpesauua 40 mun., B onpite NeNe 10 u 11—4 uaca, B onbl- 
te Ne 12 —8 uacos. 


IMeExy coflepxKaHueM B NpoOax seTYYHX (V') of TemmepaTypbl H BPeMeHH Ha- 

rpepaHua wus00paxKenbl Tpapuyecku Ha PHC. Wy 
Vis paccmorpenua mocnequell BUXHO, 4TO pH OfHOUACOBOM HarpeBaHun 
KOKC, TO CofepKaHuro MeTYYHX aHAJIOTHYHHIM eCTeCTBEHHOMY, MOyuaeTcA MPH 
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OBOIbHO BbICOKOH TemMepatype, mpeBbuuatoujelt 800°. Ilopeqenne KpHBBIX) 
YeTLIPeX- H BOCbMHYAaCOBOrO HarpeBaHHA YKAa3bIBaeT Ha TO, YTO KOKC TOFO Ke} 
cocTaBa Mp GOovlee JVIMTeIbHOM HarpeBaHH MOET ObITh MOyueH TIpH MeHee| 
BbICOKOM TemMlepatype, B YacTHOCTH NopsgKa 700°, np BocbMH¥aCOBOM Harpe-| 
Bauuu. Her comHeHuli B TOM, YTO MOJYYeHHA KOKCa C COJlep?*KaHHeM 4—5%f 
JIeTYYHX, T. €. C TAKUM COjlepxKaHHeM, KaKOe XAPAKTEPHO [WIA MPHPOAHOTO KOKCe} 
HerlOCpeCTBEHHO Ha KOHTaKTe C HHTPY3HBHBIM TEJIOM, MOXKHO JOONTHCA MPH elle! 
6oulee HUBKOH Temmepatype. EcrecrBeHHO, O2HAKO, UYTO YBeMYeCHHeM MpOAOs} 


Vi % 
40 


50 
20 
10 


"900 900 600 700 G00 500 +0 500 207 


Puce. 2. [paduk 3aBucumoctu BbIXoZa JeTYYHX BemlecTB OT TemMnepa- 

TYPbl H BpeMeHH Mpouecca. / —oHOUACOBOe HarpeBaHHe, 2 — ue- 

TbIpexyacoBoe HarpeBanve, 3 — BOCbMMYAaCOBOe HarpeBaHHe, 4 — 
HCXOMHbIM yrouIb, & — KOKC eCTeCTBeHHBIii 


XKUTEJIbHOCTH OMbITOB MBI HE B COCTOAHHH JOOHTECA B 3TOM OTHOIeHHH 3Hal 
YHTeIbHOTO MOHWKeHHA TeMMepaTYypbl, NOCKOMbKY M3 WpaKTHKH TIpOMbILIVJIeH} 
HOrO KOKCOBaHHA H3BeCTHO, UTO pH TeMMeparype nopsyKa 500° faxKe B pe 
3YbTaTe OUeHb JVIMTeMbHOrO HarpeBaHHA MOXeT ObITh NOMYYeH AMWIb Noy y 
KOKC — TIpofykT Oomee ca6oH cTemeHH MeTaMopdu3sMa, 4YeM KOKC HYy2KHOrG) 
HaM coctaBa. 143 storo craHOBHTCA NOHATHBIM, UTO KPHBble Oomee MpOMOMKUTeB! 
HbIX HarpeBaHHh OyyT pacnoaraTbcsa Ha puc. 2 MpaBee KPHBbIX OMHO-, YeTbI? 
peX- H BOCbMM4YAaCOBbIX HarpeBaHHi, a pacCTOAHUA MexKLY HAMM OyyT CTaHO: 
BHTbCA BCe MeHbIMe H MeHbIMe H HaKOHEl, COBNALYT Apyr c ApyroM. Oro Oye 
IIpH TakOH MMHMMaJIbHOM TeMMepaType, HW%Ke KOTOPOH B YCIOBHAX 9KCHepH! 
MeHTa HHKaKOe YBeIHYeHHE MPONOKUTEMbHOCTH HarpeBaHuA He OyeT B CO 
CTOAHMH TIpHBecTH K OOpa3s0BaHHIO KOKCa HYXKHOFO HaM CocTaBa, Kora PakTOT 
BPCMeHH HE CMOXET OKASbIBaTb CBOETO BO3eHCTBUA Ha 9TOT Mportecc. McKomas 
MHMHHMaJIbHad TeMMepaTypa, MCXOAA 3 BbIMMeH3IOXKeHHOrO, MOKHA OGbITI 
3akl0ueHa B HHTepBane 500—700° u, mo-Bu_HMOMY, paBHa MpHOMSUTeIbHC 
600°. IlockombKy 2Ke ycnOBUA MpoBekeHusA SKCMePpUMeHTOB Obi OCTATOUHC 
MIpHOJMKeHbI K MPHPOLHbIM M MIpH OOCyXeHHM UX Pe3ybTATOB ObI COOTBET 
CTBYIOWMMM OOpa30M y4TeH (akTOP BPeMeHH, UrpalollMi B TeoOrMuecKu? 
Mpoleccax OYCHb BaXKHY!O POJIb, Mbl IPHXOAMM K BbIBOLY, 4TO TeMMepaTypa Hé 
KOHTaKTe yruieH H MarMaTH¥YeCKHX pacnwaBOB TakxKe Obiia Onu3Ka K 600°} 
Temmeparypa s3acTbiBaHisl NOCMeqHUX, WIM, MHbIMH COBaMM, TemMMepaTypé) 
oOpasoBaHHA OepHToB, Oblla HeCKObKO MeHbIlel, HO M0-BHXHMOMY, H¢ 
omycKalach HyxKe 550°. | 


CaxaNuHCKHi KOMMeKCHBIIt Hocrynuno 
Hay4HO-HCCEMOBAaTeIbCKUH MHCTHTYT 18 Ill 1957 
Axkaylemun nayK CCCP 


UHTHMPOBAHHAS JIUTEPATYPA 


1H. A. I peo6paxencxua ft, Usp. AH CCCP, cep. reon., N2 (1955). 2 E. K| 
Clegg, Bull. Geol. Soc. Am., 64, M812, part 2 (1953). °R.B.Sosmann, Am. JI 
Sci., 85 A (1938). | 
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Jloxnxaynn Ankagemun nayr CCCP 
1957. Tom 115, Ni 6 


MHHEPAJIO‘HA 


A. Tl. BOBPHEBHY, Ba. A. KAJIIO)KHbIM un ©. XH. CMHPHOB 


MYACCAHHT B KHMBEPJINTAX 
BOCTOUHO-CHBUPCKONM NMJIAT®OPMbI 


(ITpedcmasaexo axademuxom JI. C. Kopocuncxum 20 III 1957) 


Bneppble MHHepasl B PeAKHX 3HaKax Obl OOHapyxen B. VM. Osepnuxosoli 
Mp H3yYeHHU TAKeOH PpakUMu WWIMXa, B3ATOTO H3 PYCJOBbIX OTOMKeHUH. 
_Munepasiormueckui coctas (paki XapakTepH30BaJICA BbICOKUM COslepKaHHeM 
OJMBUHA C MOKasaTeeM npenomieHun Ng = 1,690 (52,6%*), uwabmMeHutTa 
(17,9%), mupoma (12,2%) usympyqHo-3emeHoro xpomquoncnya (0,6%) nupoxce- 
HOB MolcHAresenOeprutoporo pga (15,1%) uw Marneruta (1,6%). Kpome 
TOrO B HHYTOMKHBIX KOJMYECTBAX MPHCYTCTBOBaIH JIMMOHUMT, OecliBeTHaA WInH- 
HeJib, aJIbMaHIWH, WApKOH uw pyTHa. VYKasaHHad accollMallua MMHepas0B He 
 curyualua (Oco6eHHO 9TO OTHOCHTCA K TepBbIM YeTbIpeM), HOO BbIllle MO TeYeHHIO 
B paHOHe peKH, M3 KOTOPOH Opanacb WIIMxXOBad Npoba, HaOmOMaeTcA BLIXOMALIee 
Ha MOBepXHOCTb KHMOepJIMTOBOE TeJO. 

B jlasibHeHWeM 3aHHTepecoBaBlIMH Hac MuHepal Obl OOHAapyxKeH B He- 
CKOJIBKUX WIMXaX, B3ATBIX U3 Apyrux MeCT OOWMpHOrO paliona. 3yecb On Ha- 
Omoaich KaK B H€MarHHTHOHM, Tak WM B 3JIeEKTPOMarHUTHOH (pakWMAX WMxa 
B HMUTOKHEIX KONHUeCTBax (oT 1—2 yo 8—10 3HakoB Ha B3ATYIO HaBecKy 
wiuxa). SepHa HelpaBHbHOH COpMbl HMeNH OCTPOyToubHbIe Orpanuyenna, 
OUCHb pefAKO BCTPevaHCb OOMOMAHHbI€ KPHCTAIMKH WiacTHHYaTOrO OG6HKa. 
Pasmep komeOasca oT 0,05 no 1 Mm. 

AccolwalluaA MHHepaJOB B STHX WWIKXaX HECKOJIbKO WHat. CoBeplieHHO or- 
CYTCTBY€T OJHBUH; Mpeo6sajaloT WJIbMeHHT, COep2KaHHe KOTOPOTO B HEKOTOPbIX 
wwtHxax Jlocruraer 65,3%, muMonuT (oT 7,3 no 48%), anbMaHauH (fo 19,5%) 
u Maruetnt (oT 3,1 no 17%). Mnorga B 3HauMTeIbHBIX KOMMUeCTBaX HaGwOMaerca 
nmupokcen (10 26,4%), rpoccyasp (9,5%) u wWupKon (7,7%). Tlouru Bo Bcex 
lWIHXaX B PeAKHX 3HaKaX BCTPeYaIOTCA CTABPOJIMT, PYTHJ, AMCTeH, WIMMHENb, 
XPOMUT, TYPMaJIMH, JeHKOKCeH, per%Ke — poroBpad OOMaHKa, SIMAOT, KOpyH, 
XJIOPHTOHA, MOHalMT, cbeH, alaTuT, aaly3uT, aHaTa3 H 30n0TO. B To xe 
BPeMA, BO BCeX LWWIMXax (3a HCKJIOYeHHeM OJHOFO H3 BOCbMH) B PeAKHX 3HaKax 
(or 2 no 10 na B3xHTy!0 HaBeCKy WWIMXa) NPHCyTCTBYIOT yIvIOBaTble 3epHa JHJIO- 
BOrO, MaJIMHOBOrO HM cbHOeTOBO-KpacHoro NMpola, a B OXHOM CyIy4ae — OJHO 
3epHo xpomfuoncuya. Maoe cofepxaHve moceqHuX, M0-BHAMMOMY, CBH- 
JIeTCMIbCTBYCT O 3HAYHTebHOH YaJIeHHOCTH KOPeCHHbIX HMCTOUHHKOB. : 

TipuypouenHoctb uccmexyemMoro MuHepasa K accolMallHu, BKOUaIOUel Mu- 
Hepasibl KMMOepsHTOB — NHpOM HW XPOMAMONCHA, NosBoMIa MpesNOMO*KUTb 
eJMHBIM HCTOUHHK JIA HUX. OTO MpeKpacHo NOATBepANJIOCb MPH H3yYYeHHU OCTaT- 
KOB, NOJIYYCHHbIX IPH XHMHMYECKOM pa3JIOXKeHHH OTAebHbIX MpoO KuMOepsuTa 
v3 MecTropoxkyenui «Mup» u «<SapHulla>, re OblM Tak2Ke OOHapyxKeHbl HH- 
YTOKHbIe KoMMYeCTBa UCcekyemoro MuHepasia. M, uaxouen, A. II. Boopuesu- 
yeM B KHMOepJIMTOBOLi OpeKkunH TPyOKU «Mup» 6bl1 BCTpeveH OKPYTIbIM KCCHOMHT 
nlopupoBoro mepusoTHTa C COfep%KaHveM 9TOTO MHHepasla B 3aMeTHBIX KOJIH- 
yeCTBaXx. 


* 3yecb H HMKe COJepxKaHve PaccuHTaHO Ha TAxKeNyIO PpaKkUMIO WWIMXa. 
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Maxkpockonnuecku — 3TO TeMHO-Cepad MOpOa, OU€Hb MWIOTHAA, C KPYNHbIMH | 
(no 1 cM) BKpanmeHHuKkaMM MasMHOBOrO Mupola HM deMMyeCKHX MUHEepaJOB f 
(puc. 1). Crpykrypa noposbl nopupoBaa, OCHOBHO MacCCbI — aH AMOMOpHo- q 
3epuHucrad (pemuKToBas). Tlopdupospie BkpaneHHUKM TpecTaBseHbl Ppa | 
HATOM, MICeBlOMOp(bosaMM CepleHTHHa M0 OJMBHHY HM SHCTaTHTY HM KapOouaTa | 
110 MOHOKJIMHHOMY TIHMpoKceHy. 

Munepanornyueckuii CocTaB OCHOBHOM Maccbl OTBeYaeT NIpOykTaM THApo- } 
TEPMaJIbHOrO MpeoOpa3s0BaHuA paHee CYUleCTBOBaBLUerO OJMBHHA, U3 KOTOPBHIX J 

Belyly!o pOJlb HrpaeT cepmeH- | 
THH, KapOoHaT H B MeHbIleH 
cTeleHH BTOPHUHbI KBapll, | 
MarHeTHT,  XJIOPHTOMOOOHbIE | 
MHHepadl H THAPOOKHCJIbI 2*Ke- 
esa. Tpanat mpejcrapien 
_.  OKPYr10-OBaIbHBIMH = 3epHaMH 
«ux powunoro mupona, pa3me- 
pom or 0,5—0,8 yo 1 cm B no- 
llepeywuke. SepHa ero HMeIOT | 
pe3kKO BbIpaxKeHHble OMJIaBJIeH- 
HbI€ OYePTaHHA , H OObIYHO OK- 
py2KeHbl KaHMOH BTOPHUHDbIX 
TIpOLYKTOB, MpOMMTaHHbIX Oy- 
PpbIMH THApookuciaMH xKeNesa ff 
(puc. 2). Iloka3aTtenb mpenom- § 
JI@HHA THpona BapbupyeT B_ 
npenenax 1,738—1,754, To 
OTBe¥aeT COJepKaHHlo NHpono- 
Boro kKommoHeHTa oT 60 70 
70%. SepHa rpaHaTa pa36uTbI 
MHOXKECTBOM Pa3BeTBJIAIOULUXCA 
TpellluH, MO KOTOPbIM pa3BH- 
Puce. 1. Kcenoaut mee OEOre NepHOTHTa H3 KHM- BaeTCs TOHKOBOJIOKHHCTHIM 6ec- 
OepmHTOBOH Opekunn. ?/3 HaTypabHOH BeHUHHDI IBeTHEIT CepneHTHH HM BTOpHY- 
HbIH (boronur. 

Kpome rpanata B Bue NopPupoBblX BbILeenuli BCTpeyaloTCA KCeHOMOp(p- 
Hble MCeBAOMOposbl; C OHO CTOPOHbI, CepNeHTHHAa MO OMMBHHY HU 9HCTATHTY, 
c Apyrou — KapOouata M0 MOHOKMHHOMy nHupoKceny (puc. 3). [lcepgomopdosst 
CeplMeHTHHa M0 OJIMBHHY UMeIOT TeTebYaTylo CTpPYKTYpy, pexe aHTuropu- 
TOBOE CJIOMKEHHE, YTO OTMHYAeT UX OT OACTHTOBLIX MceBLOMOptos MO sHCTAaTHTY 
MH KapOonaTHbIx TceBoMoptos m0 rpyOocTo6uaTbIM 3epHaM MOHOKJIMHHOFO 
mupokcena. OcHopnast Macca moposbl NOMHOKpucTasiMyecKkad (pemMKTOBAas) 
HM COCTOUT B OCHOBHOM M3 HAMOMOPDHBIX TceBAoMopdos cepneHTHHa M0 paHee 
CYULeCTBOBABIUMM 3epHaM omMBuHAa. Hapsy c cepneHTHHOM B OCHOBHOH macce 
pasBUBaeTCA BTOPHYHbI KBapll, KapOOHaT HM B S3HAYHTeIbHOM KOJIHMUeCTBeE 
MarHeTHT. . 

Hspnevenubilt 3 mpo6 KuMOepauta, a TaKxKe CoOpaHHbili B WWIMXax HeH3- 
BeCTHDI MuHepam Opi nepewan B. A. Kanioxwnomy Aa Oonee eTabHOrO H3y- 
yeHHaA ero cBoHcTB HW fuarnHocruku. W3-3a orpanuueHHoro KoMueCTBa 
MuHepasia (OKo0 40 3epeH pasMepoM MeHbie 1 MM) MpOusBOAHAHCb TOKO Te 
MCIbITAHHA, KOTOPbIe WaBasin HanOomee ACHBIE Pe3YJbTATbl IPH MHHUMaJIbHOM 
pacxoyoBaHuH efo. 

Octpoyrojbubie 3epHa MHHepasa OUeHb YaCTO NOKPHITHI OMaBJIeHHbIM 
OeuIbIM arperaTOM aHH3OTPOMHOTO BeMLleCTBa, MOKasaTe/Ib MpeOMeHAA KOTOPOTO 
HaxOMuTCA B Ipenenax |,520—1,530. loy 6unoKyapoM Munepan MMeeT pasmu4- 
HY!O OKpacky (aKBaMapHHOBY1O, FowyGOyto, JIMMOHHO-xKeTYIO, 3eeHYy!O, H3y- 
MPYHO-seleHy!0, MHAMTOBO-CHHIOIO, FpA3HO-CHHIOIO JO YepHOit, KpacHyto), 
pewKO OH OecliBeTeH. GameyeH B OHUX M TeX 2Ke 3epHax MOCTeMeHHbIi Mepexoy 
OMHOU OKpaCKH B Apyrylo, HampHMep unAMroBO-cHHeli B U3yYMpPYMHO-3eneHyto 
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Pies Be OnsaBrenublit TOpsbHpOBbLIi BKpallwenHuK uHpoma, oOKpy- 
2KCHHBIM BTOPHYHbIMH MpOyKTaMH paspylueHHA rpaHata. 38X 


Puc. 3. KceHoKpHicTaJ I OJIMBHHA, 3AMeILCHHbIM CepNeHTHHOM B 
TOHKO3CPHUCTOH OCHOBHOM Mmacce nlopdupoBoro mepHyoTura. 
38X 


JLAH, tT. 115, Ne 6, BoOpuHerny, Kamioxk pit, CMHpHOB 


WJIM FpsA3HO-CHHeH B AaKBaMapuHOByt. I]BeT MuHepasa Ip HarpeBaHuH Lo 600 — 
700° w nocnexyroulero oxsaxKeHHA ocTaerca 6e3 u3sMeHeHuii. CpaBHuTenbHO 
YacTO BHYTPH 3epeH MMHepasia BCTpeyaloTcH HeMpospayuHble BKJIOUeHHA, T10- 
BHAMMOMY pyJHbIX MuHepasos. M3 Hux HauOonee oOneH MarHeTHT, BCAeL- 
CcTBHe YerO HEKOTOPble 3epHa 3arpASHEHHOH CTOPOHOH MpucTawT K CTaJbHOL 
urie. TBepfocrb spite 9. Yyenbubili ec 3,1. B ormmune or amasa MuHepas 
He cropaeT B CTpye KHCIOpoya mpu Temneparype 1100°. 

_ C lesbo u3MepeHHA NoKasaTedelt MpemOMMeHHA MeTONOM MIPH3MbI Ha OHOM 
M3 3epeH MHHepasia CBeTsO-3eNeHOrO Beta pasMepoM 0,90,7 MM ObIIM mpu- 
IWIMPoBaHbI WH OTMOMMPOBAaHbI MOA OCTPbIM yrIOM Be muocKoctTu. IIpu stom 
3ePpHO MHHepasla HW HECKOJIbKO TOHKMX OCKOJIKOB TBepsoro cmvulaBa («moOequTAa») 
NpHKenBasucb C noMoulbio B@-2 wa npezMerHoe crekso. Tpepsbili cmap 
XOpOWIO MpesOXpaHAM 3epHO OT ObICTporo HCTHpaHUA uM CHOCOOcTBOBaJ NOWH- 
PpOBKe MyOCKOcTeH HeMOcpesCTBeHHO Ha CTayIbHoM yMucKe. V3mepenne mpu- 
FOTOBJICHHOH TaKHM CIOCOOOM MpH3MOUKH MpOv3BOAMOCb Ha OHOKPy2XHOM 
rOHHOMeTpe B JaOopaTopuH Kadempbl Kpuctasorpadun JIbBopcKoro yHusBep- 
cuTeTa. CBeToBble CHrHaJIbl, HECMOTPA Ha HECOOJIbUIMe PasMePbI MIaCTHHKH, OblIn 
oBobHO ueTKHMH. TlomyueHbl creflyioline pesyuibTaTbl: yrou npwsmpEr A = 
= 13° 48’; yrabl OTKJIOHEHUA OObIKHOBEHHOPO H HEOObIKHOBeEHHOFO syyel (cooT- 
BeTCTBeHHO) — 6 = 23°23’ vw 6’ = 24°00’; nokasaTeiH mpeoMieHHA B HaT- 
PHeBOM CBeTe, BbIUHCIeHHbIe 10 dopmysie (1) u usMepeHHbIM A, 6 u 4’, Ny = 
f2;000,. Ng -=)2; 097: 

TlokasatTemM MpeOMIeHHA, TAKUM OOpa3z0M, MOUTH TOUHO COBMaIM co cipa- 
/BOUHBIMH JWI MyaccaHnta (?). OfHako B wuTeparype Ana SiC mnpusogsatca 
WM Apyrve, HeCKOJIbKO OTJIMUHbIe, ONTHYeCKHe JaHHble (*). C wembio mpoBepKu 
ObIIM ~MpOH3BeeHbl Tak?%K€ PeHTTeCHOCTPYKTYPHbIe HM CMeKTPasIbHble UCCJe- 
| OBaHHA. 

Ha ofHOM 3epHe MuHepasia, pasMepom 0,8 X 0,6 MM, OblmM OOHapy2KeHbI 
cja6oO BbIpaxKeHHble HW NOKPbITbIe OebIM HaJIeTOM TPH pau, pacnoulararouluecs 
B ofHOM mosce. Touuomerpwueckue H3MepeHHA KPHCTaa MpousBecrH He 
ymanocb. Ilyyok peHTreHoBCKuXx sy4eH, OPHEHTHPOBAaHHbI NapasebHO MoAcy 
TpaHeli, Ha ay2rpaMMe Jlam CHMMeTPHIO BTOpOrO NOpsAyKa (aHaH3bl MpOu3BO- 
jusaucb B. II. Llperkoppim u coTpyqHuKamMuH Kadesppt du3uKu JIbBoBcKoro 
yHugepcuteta). B HampaBmeHHu, MepNeHAHKYJIAPHOM K OAHOM u3 PpaHei, Obiuia 
OOuHapyxKena Kpuctasmorpaduyeckad Ocb wWecroro (HIM TpeTbero) NopsALKa. 
Tize Apyrue 61uskve MexKLy co6oH rpaHu cocraBssioT c (0001) yron HecKkombKO 
6onbuie 90°, u, NO-BHAMMOMY, ABJAIOTCA TpaHAMM TeKCarOHaJIbHbIX (MIM TPH- 
TOHAJIbHBIX) MHpaMuy, MpHOmMx*KaloulMxXcA K MpusMe. 

CnektpaIbHblii aHamu3 mpoObl MuHepama Becom 2,8 Mr, mpousBe,eHHbIH 
C. B. KasaKxoppim, nokagam upucytcrsue Si, Fe, Al, Mg, a Take Jan cpaBHu- 
TEJIbHO c1a60 BbIPaKeHHYIO JIMHHIO yrviepoa (MCHOb3OBaIHCb MeJHbIC 3J1eK- 
Tpomp). Jia KOHTpomA OblIa 3aCHATA CeEKTPOrpaMMa WCKYyCCTBeHHOrO KapOusa 
kpemuua. Bec npoObl H yCMOBMA aHamH3a OCTAaBaJINCb MpexKHUMH. CpapHeHue 
Pe38yIbTaTOB MOKa3aI0 OLMHAKOBY!O HHTCHCHBHOCTb JIMHMM yruepowa ecrecr- 
BeHHOrO u HcKyccTBeHHoro SiC. IIpucyrcrBue 2Kee3a, MAPHHA HM aJIOMHHMA 
culeyeT, MO-BHJMMOMY, OTHOCHTb 3a CUeT BKJIIOUCHHM MarHeTHTa MW HaJleTOB 
Oeoro BellecTBa. 

Takum o6pa30M, SKCIepHMeHTaJIbHbIe MCCNeNOBAHMA MOKasau, YTO [aH 
HbIli MHHepadl ABJIACTCA OMHOH U3 KPUCTaIOrpapUyecKuX MOAMPHKALHH OYCHb 
pelkKo BeTpeyalomleroca B Mpuposxe KapOuya KpeMHua — Myaccayura. Bnepsple 
MuHepal Obl OOHapy2xeH MyaccaHoM (§°) B MeTeOpHTe Kanpon J]na6n0 
(CIA) u onpexensnca mo dusn4ecKkuM CBolicTBaM (TBepyocTH, yienbHomy 
Becy), raOuTyCy KPHCTaJJIOB M OTHOUWIEHHIO K KMCOTAaM M KucOpoxy mpH 1000". 
3yecb OH HaxofMicd BMecTe Cc rpa*HTOM HM OeCHb Me@JIKHMM KpHCTasIuKaMu 
ayiMa3a. 

B janbueliem MyaccaHHT B MpHposle HE BCTpeyasicA, H BCe JaHHbIe, MpH- 
BOJUMbI€E B MMHepasOrMyeCKUX CIpaBOUHHKaX M MHOTOUMCIIeHHbIX padorax 
(°°), orHocated K HCKyCcTBeHHOMy KapOuyy KpemHua. B 1931—1932 rr. Obit 

Toe 


ONHCaH MyaCccaHHT, OOHapyKeHHbIM CpeqH OCaqKOB B MHOIMeHOBbIX H3BeCTHA- 
KOBbIX KOHKpelluax. Oguako mo noBoxy 2THX OOpa30BaHHH B «MTepaType 
BbICKa3aHO MpeAMONOXKeHHe O MpPOHCXO*KAeCHHH HX 3a CHET HCKONAeMBIX MeTEeO- 
puTos (1°). . 

TakuM oOpasoM, y Hac eCTb BCe€ OCHOBAaHHA CUHTaTb OOHapyKeHHBIH | 
B IWIMXaX H KOpeHHbIX mopoxax Bocrouno-Cu6upcKkoh naaTrdopmp Kapo6uy 
KPeCMHHA NepBol JOCTOBepHOH HaxXOKOM MyaCCaHHTa 3eMHOTO MpOHCXoO*KeHHA. } 
YcraHOBJIeHHad TeHeTHYeCKaA CBA3b MYaCCaHHTa C OMMCaHHbIM KOMIMJICKCOM | 
Mopok MO3BOAeT OTHECTH STOT MHHepasl HapaAyy C NHPONOM, HJIbMeHHTOM 4H | 
XPOMJMOMCHOM K MOHCKOBLIM MpH3HaKaM Ha KHMOepJIMTOBbIe Tesla H CUMTAT 
ero CIYTHHKOM ayIMa3a. 

ABTOpbI BbIpaxkaloT rty6oky10 OuarogapHoctb B. C. Co6onesy ul. JI. Tn: | 
OTPOBCKOMY 34 IeHHbI€ COBETHI, NOJYYeHHbIE MPH BbINOMHEHHH HaCTOSIIeH | 
padortnl. 


VYuctutTyT reomorMu Mose3HbIX HCKOMaeMbIxX Tlocrynuno 
Axkaylemun Hayk YCCP IST 957 
r. JIbBOB 
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IKOJOTHA 


B. C. CMMPHOB u C. C. DIBAPI 


CE30HHBIE H3MEHEHHA OTHOCHTEJIBHOFO BECA 
HAJMOYWVEGHHKOB Y MJIEKONMTAFOWINX 
‘B TIPHPOAHbDIX YCJIOBHAX 


(Tpedcmaeaeno axademuxom H. H, Llmaaveaysenom 10 V 1957) 


B nocaeqHee BPeMA NOABUIOCb GOMbINOe KOMMYECTBO paooT, NOKAa3sbIBalOLUX, 
rO B Mpolecce MpHCnocoOIeHHA XMBOTHBIX K CaMbIM pa3JIMYHbIM HeOaronpu- 
THBIM BOSCHCTBHAM OOJIbLULYIO pOJlb HPPpaeT H3MCHEHHE TOPMOHAMbHOM aKTUB- 
OCTH KOPbl HagnoueuHuKa (*, °°, 10%, 14). Stor BeIBOL, ABMBLUMMCA nMepBo- 
avaJIbHO pe3yJIbTaTOM sJaOOpaTOPHbIX HCCeAOBaHHH, OblJI BMOCeACTBUU B O6- 
(eH (PopMe NOATBep2xK eH HaOIOLeEHHAMU B ipHpoge. B uacruocru, XpucruaHom 
pO NOKA3aHO, YTO YBeMIMYeHHE MOTHOCTH NONYAALMM uM yXypllenue ycuoBnit 
2 CYLECTBOBaHHA BbI3bIBaeT FuMepTpotulo HasMmoveyHHKOB. Omnako 3HaueHve 
3MeHeEHHM (YHKUMOHAIbHOM AKTMBHOCTH HafNOueuHHKa B Mpollecce mpucno- 
96ICHUA YKUBOTHBIX K MCHAIOWIMMCA YCJIOBHAM CYULeCTBOBaHHA JO CHX Nop He 
MeHeHO, HW e€CTb OCHOBaHHA MOJlaraTb, 4TO, Tak Kak B TeYeHHe Tosa ycoBuA 
YULeCTBOBaHHA laxke MpOWBeTalolleH NONYAAWHH HeOHOKpaTHO MeHAIOTCA, 
OJlb HaNOUVeIHNKAa B Npolecce MpucnocoOeHHA 2KUMBOTHBIX K YCMOBUAM CpelbI 
HaCTOAIlee BPeEMA He YUHTHIBAeTCA C HeEOOXOAMMOM NOWHOTOH. Iro no6yzHO 
aC BKJIOUMTb B Mia WCCleqOBaHHu 10 OuoMOruM OHaTpbl pase, MOCBALLeH- 
bIM H3YYCHHIO Ce30HHOM M3MCHYHBOCTH OTHOCHTeIbHOrO Beca ee HanoueuHH- 
op. Mpr nomaraeM, 4TO, MOb3yACb B Ka¥eCTBE KPHTeEPHA H3MCHECHHA KOPTH- 
aJIbHOM AKTMBHOCTH HajOUeUHHKOB MX BeCOM, MbI He COBeplllaeM cepbe3HOL 
(IMOKH, TaK KaK MOKa3aHO, UTO KOppeNAWHA MexKTY pasMepaMH MH aKTHBHO- 
rbIO HaJMOUCUHHKOB BecbMa TecHaa (°, *°, 1°); c Apyrol CTOPOHHI, H3BeCTHO, 4TO 
BeJIMUCHHe BeCa HAaMMOUeUHHKOB ONpeemseTcaA pexkye Bcero yBeHUeHHeM 
accbI KOpKOBOrO BelllecTBa (4,°). 

Ucnomb3ya Bec B KaueCTBe KpUTepHA AKTHBHOCTH HaMOUeUHHKa, MbI NOJy- 
JIM BO3MOXKHOCTb IIPOBOMUTb paOoTy B MpHPOAHbIX YCIOBHAX, YTO MO3BONMIO 
CTaHOBHTb H€KOTOPbIle 3AKOHOMEPHOCTH B €FO pasBUTHH, KOTOPbIe HHbIM NyTeM 
CTaHOBUTb ObINO Obl NpakTHYeCKH HEBO3MOXKHO. 

Hau marepnan mpemctapsen B Tau. 1, cocraBeHHOH Ha OCHOBe OOcAeO- 
aH OHaTp U3 Tpex pationos: mecocremHoro Saypaubsa (Kypranckas o6,1acT), 
H30BbeB O6u (Cayiexapy) uM 3anaqHoro nobepexkba O6ckoH TryOni (p-Case). 
lomomxeHue TOUeK OGCTeETOBaHHA B MOCTaTOUHOK CTeNeHH XapaKTepH3yeT KJN- 
aTuueCcKHe YCIOBMA OOsacTelH pacnpocTpaHeHuA CpaBHHBaeMbIX MONYALMH. 
THOCUTCJIbHbIM BeC HaJTOUCUHHKOB MbI BbIpayKaeM B MUI paMMax Ha KHVJIO- 
DaMM Beca Tea. 

Aunanu3 ta6n. 1 no3BomseT CemaTb clemyrollve BEIBOZbI. B nepBblii nepuoy 
OcTa MOJONHAKa (seTOM) HapacTaHHe MaCCbl HafMoueyHNKa OTCTaeT OT Hapa- 
AHUA OOULell MaCCbI Tela, B CHJIy 4erO eFO OTHOCHTEJbHBIM Bec MafaeT. O7- 
AKO C HaCTYMJI€HHeM MOPO3OB HaMOveuHHK ObICTPO YBeHUMBaeTCA B Bece, 
ero nHJeKc pacter. B 9TOM Heb3A He BUETb H3BECTHOM CBA3M AKTHBHOCTH Hall- 
UeUHHKa C Tpomeccom mpucnocoO1eHHuA K HU3KMM TeMMepatypaM (Oo wpe) 
auOolee BbICOKHI HHAeKC HammoyueuHHKa Y CaMIlOB HaOwIOJaeTCcA B Hayase 
mbt. B Kypranckofi oOnacTH mepHox peskoro ero YBeIMYeHHA NajlaeT Ha 
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: 
OKTAOpb — HOAOpb, B paiione Canexapa Ha CeHTAOpb— HOAOph U B pation} 
Ap-Cane — wa ceHTxOpp. JlocrurHyB MAKCHMAJIbHOTO 3HaYeHHA, MHCKC Haj} 
TOUCYHUKOB HayuHaer Mayarb. IIpouecc sToT, Kak BHAHO us TaON. |, Mponcxosny 
CTO/Ib 3AKOHOMePHO H CTOJb OTYETMBO MPOABMAeTCA BO BCeX OOCIe{OBaHHbl} 
HaMM pymmax OHaTp, YTO B efO peabHOCTH HM OMpeLeJeHHOM OMOJOrHYeCKOF 
3Ha¥eHHH COMHeBaTbCA He MpuxXosUTCA. CTaHOBHTCA OYeBHAHBIM, YTO YBeMYs 
He HaMOUeCUHHKa eCTb peakUWA Ha peskoe H3MeHeHHe TeMiepaTypbI, HMeIOLIE 
MecTO B Havavle 3HMbI, JO TOTO Kak OHJaTpbl OKOHYATEIbHO MepexOAAT K MO}]| 
nequomy oOpasy »xu3HH. DunepdyHkKuWuio HaqnovedHHKOB ClefyeT MosTOMy pat) 
CMaTpHBaTb KaK peaklwio, OOserualoulyio mpolecc mepectpouku usnowc 
THH OpfaHu3Ma B COOTBeETCTBHH C 3HMHMMHM YCJIOBHAMH CYIULeCTBOBaHHA. 

B xoge paccMaTpuBaemoro mpollecca HaOmofartoTCA CYIIeCTBeHHbIe pa3uJit 
YHA M@KLY MOMOALIMA HW «B3POCNbIMM» (BTOPOli pas 3HMYIOWIMMH) 2XHBOTHBIMI 

OcenHe-3HMHee YBeM4eHHe HajmoueuHHKa y OHaTp CTapuiMx BO3spacTc 
HaYHHaeTCA paHbllle, ep2%HTCHA JOMbWe H BbIpaxKeHO pesye, YeEM Y XKUBOTHBI 
Tekyllero Tofla poxKLeHHA. OTO 3HayHT, YTO B CPU3HOJIOTHYECKOM OTHOLIECHU 
OHaTpbl B BOSpacTe OKOJIO NoMyTOpa eT yxe CyMLeCTBEHHO OTMMUAIOTCH OT Ci 
romerok. Mx nmpucnoco6ieHve K H3MCHHBIUMMCA YCJIOBHAM CyILeCTBOBaHHA TPpr 
Gyer Oomee 3HAUMTEbHbIX H3MCHEHHM AKTMBHOCTH S9HJOKPHHHBIX Kees. 

MakT 9TOT MpelcTaBsAeT DIA HaC COBepLIeHHO OYeBHAHbIM WH CaMOCTOATEMII 
HbIli MHTepeC, TAK Kak MO3BOAeT NOMHEe OLLCHHTb SHAYCHHE Pa3JIHUHbIX BO! 
pacTHblx rpyni B MOM epKaHHh YHCeCHHOCTH MOMyJALMH. 

B nopsyke mpeqBapuTebHOK FHMOTe3bI MOXKHO BbICKa3aTb NpeANoMOKenU 
UTO KOHCTaTHpyeMoe pa3iH4uHe CBA3aHO C NMafeHHeM PpeaKTHBHOCTH TKaHe 
CTapIUMX 2KMBOTHBIX 10 OTHOLI€HHIO K TOPMOHAJIbHBIM BO3JeHCTBUAM, T. e. ali 
JIOTHYHO KOMMEHCATOPHOMY YBeJIHUCHHIO BbIeIeHHA TOHAJOTPOMHBIX TOpMt 
HOB IIpH MaleHHW peaKTHBHOCTH OHA Y 2KHBOTHBIX H YeOBeKa B CTapyecKO 
Bo3pacte (*,°). Y MowlofbIxX CaMOK, Tak %Ke KaK MW Yy CaMILOB, K 3HMe Haymouet 
HHKH YBeHUNBaIOTCA (9TO yBeMM4eHHe OCOGeHHO XOPOLIO BbIpaxKeHo B Ayh 
CaepcKol nonyAlMH), HO BeCHOH — B OTJHUHe OT CAMIIOB — BeC HX HE TOMI 
KO He NaflaeT, HO BCCbMa 3Ha4HTEJIbBHO YBeIHUMBAaeTCA H ep2XKNTCA B TeveHES 
Bcero Temyloro BpeMeHH Towa Ha YPOBHe 3Ha4HTebHO Ooslee BbICOKOM, 4e 
y caMIloB (3HMOl 9TO pasMuHe CruiaxkuBaetca). YBemMYeHHe pasMepoB Hac 
YeUHHKOB CaMOK B MepHOd, pasMHOXKeHUA HaxOMUT ceOe OObACHEHHE B crelluams 
HOH pOJIH KOPTHKOFOPpMOHOB B MOM ep%KaHHH HOPMAaJIbHOH penpodyKTHBHOR 
cnocoOHocTH caMoK. C pyro CTOpoHbl, OobUIHe pasMepbl HAANOYCUHHKOB Ci 
MOK HaXOJAT CceOe OObACHeEHHe B CYUIECTBOBaHMH Crlelluuyeckoro TopMOH| 
TaleHTbl, CTHMYJIMPYy!Ollero JeATEIbHOCTh HaNOUeYHHKOB (2). 

Xo pocta HalnOveyHHKOB B WeCcOCTeNHOM MOMYIAWMH, KaK 3TO BHIHO & 
TaO. 1, MOMYHHAeTCAH aHaNOPM4HbIM 3aKOHOMePHOCTAM, BKJIIOUaA WM Takue JI 
TaJlH, Kak Ooee 3HaYHTeIbHOe OCeCHHEe-3HMHee YBeNMYeHHe HalMO“edHUKC 
B3POCJIbIX CaMIUOB. CresyeT OTMETHTb, YTO BECeHHee YBCIMYCHHE PasMepoOB Ha; 
MOWeYHHKOB CaMOK Ha lore HauyMHaeTCA B allpese, HO WOCTHraeT MaKCHMYyM 
B Mae, a Ha CeBepe — B HIOHE, T. e. K Hauasy (a MOKeT ObITb HMCHHO B Hadasis 
pasMHoxenua. Bpocaerca B rasa, YTO B IOKHO NONYIAMNM BeCHOH HaOuK 
WaeTCH He3HAYHTeIbHOe, HO XOPOWIO 3aMeTHOe YBeHYeHHE HaMoueuHHKC 
WM Y MOJIOAbIX CaMILOB. OTO MOXKHO OOACHHTH TeM, UTO PasMHOKeHHe H CBABAIP 
Hble C HMM ABJICHHA MpebABIAIOT OdbUINe «TpeOOBaHHA» K HalmoueuHHKalh 
4eM YCJIOBHA CYUleCTBOBaHHA B 3HMHee BpeMa. Ha cepepe COOTHOLeHHe STE 
JBYX «areHTOB HallpAKeHHA», BHAMMO, MHOe, TaK KaK 3/leCb BeCHOH HaGOJK 
WaeTcA He YBeJIMYeHHe, a YMeHbINeHHe BeCa HARNOYCUHHKOB MOJIONbIX CaM! 
C (pyro cropoubl, y B3pOcuIbIX CaMIlOB HaOmlOMaeTCA CHM%KeHHe OTHOCUTEeM) 
HOPO BeCa HaMOvedHUKA, YTO, B MOJHOM COrlacHu C MpesbIyuluM, CBuyeTes 
CTBYeT O OO/bUIEM BJIMAHHM HU3KUX TeMIepatyp (TouHee — KOMMNeKCa 3HMHE 
YCNOBU CyUleCTBOBAaHHA) Ha XKMBOTHBIX CTapllero Bospacta. 

Ilpupeqenubit MaTepias noKasbiBaeT, YTO B Mpolecce mpucnocobsenusd 3%) 
BOTHBIX K C€3O0HHbIM H3MCHEHHAM B YCJIOBUAX CYUeCTBOBaHUA BaxKHyIO pout 
HrpacT H3MCHeHHE KOJIMYeCTBa NOCTYMAalollM4X TOPMOHOB KOpKOBOrO cJIOM Ha} 
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noyeuwnuka. B pa3uIM4HbIX KJIMMaTHUeCKHX YCJIOBHAX 3TA 3AKOHOMEPHOCTh UMeEeT 
Pa3IM4HOe KOHKPeTHOE KOJIMUCCTBEHHOE BbIPAarKeHHe HM NPOABJIAeTCA B pasJIHU- 
Hble KaJleHapHble CpoKkH. Y CaMOK BeLYLIMM (PakTOPOM, OMpefeAIOWIMM pasMepbi 
UX HaMOUCUHHKOB, ABJIAeTCH yuaCTHe UX B Ppa3MHOXeHHH, Y CaMILOB — TeM- 
nepaTypHble YCOBMA CyulecTBOBaHHA. JKHBOTHbIe CTaplIMX BOSpaCTHbIX rpymn} 
pearupyloT Ha H3MeHEHNe B YCOBHAX CYULeCTBOBAHHA Oomee pe3sKHM H3MeHe} 
HHeM B pa3Mepax HaANOueuHHKOB, YeM MOJIOJpIe. 

YuuTbIBaA OYeBHAHYIO pOJIb HaMOUCYHUKOB B IpHCHOcOOJIeHHH 2XHBOTHBI3| 
K C@30HHbIM KONeOaHHAM YCJIOBHM CYLWeCTBOBaHHA, MbI WOJlaraeM, YTO BOMpoC 
O 3€KOHOMePHOCTAX UX H3MeHEHHH WOuMKeH MpHBeUb K CeOe BHHMAHHE HE TOJIb: 
KO (PH3HOIOTOB, HO HM 9KOJIOFOB. 

OcHoBHble BbIBOALI ITOH CTATbH Ob NOATBepxKTeHbI B Hallet aOopaTOpUr 
Ha HeKOTOpbIX Apyrux OObeKTAaX (BOAAHaA KpbICa, OOCKHM JICEMMHHT, Y3KOUepe;r 
Had MOJIeBKa), MOITOMY MbI CKJIOHHbI CUMTATb, YTO B CAMO OOULeH PopMe OHH F 
MOryT ObITb pacnpocTpaHeHbl Ha OOJIbIMHCTBO BYOB MJICKOMMTAIOWNX. 


VWucrutyT Ononorun Tlocrynuno 
YpaubeKoro @unnana Akayemun HayK CCCP 15 IV 1957 
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Jornayqo Akayqemuu nayx CCCP 
1957. Tom 115, NM 6 


MHKPOBHOJIOIVH fi 


3. A. KOJIECHHK u H. H. LIMOHOBA 


K H3Y4EHHIO H3MEHEHHNS HE®TH B AHASPOBHbIX YCJIOBUAX 
NO] BUIIMAHHEM BAKTEPHM H3 POA PSEUDOMONAS 


(HTpedcmaeaeno axademuxom B. H. Mlanownukoeem 27 V 1957) 


OgHoH v3 3afay HeTAHOH MUKPOOHMOMOFHU ABUIAeTCH USYYeHHe YHCTHIX KYJIb- 

Typ OakTepHii, BbIAeICHHBIX H3 MAKPOONOMeHO3A MIaCTOBbIX BO], C IeJIbIO BHIAC- 
He€HHA UX POJIH B H3MeHeHHH HedrTu. 

_. B monorpadun Bupuirexepa «Hedranaa MukpoOnonorua» npHBOLUTCA Ooub- 

Woe KOJMYECTBO MMKPOOPraHH3MOB, TlaBHbIM OOpa30M adpOOHbIX, KOTOpPbIe UC- 
MObSy!OT Herb B KaYeCTBe HCTOUHMKA yrviepoja, HO B Heli HeT paOor moO u3y- 
YeHHIO XapaKkTepa H3MeHeHHA He*TeH KaK NO] BIMAHHEM MUKPOOHOLeHOSa B Ile- 

| JOM, TaK WH KaKOH-u60 OfHOH usHomorMyuecKOH rpynnbl OakTepuit. 

Ilenbio MaHHOM padorel OblIO H3yYeHHe POJIM BbIAeCHHBIX H3 MIaCTOBOH BoO- 
bl OakTepuHli us poga Pseudomonas u xapakTepa u3MeHeHuA HedTu No BIMA- 
| HHe€M 2KH3HEJeATeIbHOCTH STOM rpynnbl OakTepui. 

B muiacTroBol Boxe ckBaxkuHbI Ne 120 1X naacta pationa TatKana CepepHoro 
Kapka3a Obl OOHapyxXKeubl PuoopecliupyioulMe OakTepuu, Jaloulne 3e71eHyio 
| 


OKpacKy MHTaTeJIbHOH cpefbl. BpieseHve YHCTOH KYJIbTYpbl MPOBOAMNIOCb Ha 
MMHepaJIbHOH Cpee, cowepxKallleli B Ka4veCTBe CJHHCTBEHHOFO HCTOUHUKAa yruie- 
pofa comb MaciaHOM KucnoTbI. Tlocue ReTanbHOrO H3yYYeHHA BbILeeHHOK HAMM 
YHCTOH KYJIbTYPbI Oblua YCTaHOBJeHa MpHHaex*KHOCTb ee K poy Pseudomonas, 
HO IIpH onpefeseHuH Bua BCTPeTHJINCb HEKOTOPbIe€ 3aTPYHeHHA, TAK Kak MO 
pALY Mpv3HakOB JaHHad KYAbTYpa He YKJabIBalaCb B paMKH BHJOB, MpHBe- 
JIeHHBIX B OnpefemuTene GakTepu uv akTuHOMHueToB H. A. KpacuabHuKosa. 
TlosTOMy MbI CUHTAJIM BOZ3MOXKHBIM OTHECTH BbIeIeHHY!O rpynny OakTepuii K pa3- 
HoBusHOcTH Pseudomonas fluorescens denitrificans. 

C tWesbioO BHIACHCHHA OTHOMeHHA OaKkTepHl K He*TH HM K HEKOTOPBIM ee KOM- 
TOHEHTaM TIPHFOTOBJAJIMCb MMHEepaJIbHble Cpebl, COsepxKallue B KayecTBe 
€JMHCTBCHHOFO HCTOUHHKa yruiepoa: a) actbaibTeubl, 6) Macuia (Macula HM NeTpo- 
JleliHO-S(UpPHbIe CMOVIbI), B) HEOUMUEHHYIO (bpakUMlO, BbIKHMAaIOMLyO NpH 250— 
300°, r) TBepabIi mapadun u 2) Hedr. 

Ha ocHoBaHHM MpOBeeHHbIX SKCMeCPHMeCHTAJIbHIX PaOOT YCTaHOBJIeHO, YTO 
Ps. fluorescens denitrificans ne MoryT yCBauBaTb yrulepog acWasbTeHOB HM yrvie- 
pon ppakuuu Hedbru, BbIKuMatoulee pu 250—300°, Ho pasMHoxKaioTca Ha MMTa- 
TeJIbHOH cpele, coxep»xauteli 1) mapacbunH um 2) Macula (Maca uM NerpomenHo- 
3(pupPHbIe CMOUIbI). : 

AxkTHBHOe pa3sBuTHe OakTepuit HaOmOJanocb Ha Cpee, CofepxKallleli Heb, 
Ip 2TOM HeTb MOA BMAHHeM 2XKUSHEMeATENbHOCTH OaKTepHH BU3YaJbHO U3- 
MeHAIaCb OUeHb CHIbHO. IIpencraBaIO HHTepeC BbIACHHTb XapakTep H3Me- 
HeHUA HecbTH — KaK NO], BJIMAHWeM OHO YMCTOM KyJIbTYpbI Ps. fluorescens, 
denitrificans, rak H COBMeCTHO C CybtbaTBOCCTaHaBMBAaIOWuMU OakTepHAMH, 
KOTOPbIM IPH H3MeHeHUM HET MpHsaeTcA OVeHb OovbUIOe 3HAYeHHe. 

C sToli Wenbio Obl mocTaBJeHbI Cemyroulue onbitHl. Onpir Ne 1: cmemannasi 
Kyabtypa Ps. fluorescens denitrificans u cyippaTBoccraHaBiuBaloline OakTepHu 
B oTHOoWweHHH 1 : 1. Onnit Ne 2: noceBHbIM MaTepHaJIOM CJLY2KuJIa YETbIPeEXCYTOU- 
Had Kybtypa Ps. fluorescens denitrificans. [1a ombiTop nemb30BasINCcb Napa- 
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(buHucrol Heprhio, oTOOpanHol u3 cKBaxkune! Ne 37/17 OxTaOppckoro pahonady 
(Cesepupri Kaska3); nepey nocraHoBko OMbITOB HedpTb Opia oOe3BOxKeHa. j) 

OnpiTbl MpOBOAMMUCb Ha MMHepasbHOH cpejle, B KOTOPOH eJ\MHCTBEHHBIM § 
UCTOUHHKOM yrslepoga Obia HeTb, B aHaIPOOHbIX YCIOBMAX, WIA YErO BOSLYX || 
M3 OMBITHIX OyTbIIel BbITeCHAICA a30TOM, CUHIJEHHbIMOT C1efOB KHCIOpOa, | 
upu 30—32°. Hedrb Obina BHeceHa B KommuectBe 106,43 r B MepBoM ombiTe UP 
114,65 r — Bo BTopom. 

B nepBom ombire uepe3 Hesem10 Mocse noceBa Obiua OOHapy2KeHa MOL HePTbIo + 
TOHKaA CBeTIad WieHKa W OOpasoBaHHe Ha JHE OMNbITHOrO Cocyfla oCcayKa Cep-}f 
uucToro 2xKele3a. Uepes Tpu HelemM Mok HepTbIo HaGmOJalach pbixad KOpUua- IP 
HeBad OakTepHaibHaa Macca WwupHHolt B 1—1,5 cm. Konmuuyecrso cepHuctoro } 
*Kele3a 3aMeTHO YBeJIMUHJIOCb. | 

Bo BTopoM ombite yepe3 Tpoe CYTOK Mocse MoceBa MOA HeTbto OOpasoBaach # 
JIOXMaTad KOPHuHeBad OakTepHaslbuad MeHKa, KOTOPax, OOpbIBaACh, Madasa hh! 
Ha uo 6yTeiu. Uepes Hefemo cpela Mepectaa (OOpecliupoBaTb, CTasla MYT- i 
HOH, H MOM Hedrbio OOpas0Basacb cCnouIHaA Macca OakTepHaJIbHbIX MIeHOK 
KopuuHeporo Upeta. Uepes 20 qHeH KOPHUHEBAA PbIXaA MaCCa, COCTOAMLaA U3 yi 
OakTePHa/IbHbIX MVICHOK, 3aNOJIHMa JHTpOBy!O OyTbIIb MO Camoro Ha. ~' jf! 

Takum o6pa30M, BbIJeeHHbIe U3 MacTOBOl BObI GakTepHH aKTHBHO pa3- 
MHOMKAIUCb B AHAIPOOHLIX YCMOBHAX, Ha CpefaxX, B KOTOPbIX CAMHCTBEHHbIM HC- | 
TOUHHKOM yruiepoda ABAAIAaCh Herb. 


Ta6dnauna 1 


KOMMOHEHTHBIM COCTaB actpasIbTOBO-CMGJIMCTHIX BeLLeCTB 
(B % K UCXOAHOK HepTH) 


Cmoupl Coane 
Actbasib- actbanbTOBO- 
TeHH | “Geusenpmuie- | Géngonmabe! | beitecTs = 
Onpit Ne1} 1,03 4,94 0,43 3,40 
Onpit Ne 2} 0,98 1,85 0,49 3402 
Koutpomp| 1,27 2,09 (OR 3,88 


Jina onpeyeneHua XapakTepa U3MeHeHHA HeETH NOX BAMAHHEM aHadpOOHBIX 
GakTepHi Obl MpOBeeHbI XMMMYECKHe HCCIEMOBaHHA, HeMocpeicTBeHHOH 
WeIbIO KOTOPbIX ObIIO BbIACHeHHEe, MPOMCXOLNT JIM HakonseHve accbabTOBO- 
CMOJIMCTBIX KOMMOHCHTOB, H€ H3MeHACTCA JIM UX KAa4eCTBEHHbIM COCTaB H He O6- 
pasyiorca JIM B NMTATeIbHOM Cpese BOMHOpaCTBOpHMble OpraHHyeckue BeulecTBa* . 


Ta6auna 2* 


OueMeHTAapHbI COcTaB CMOJ H acdambTeHoB (B %) 


CMOJIbI 
6eHSOVIbHBIe chupTo -6eH30/IbHbIe pasta be 

: ¢ H S nul N& OF wc H Spal Non Ou) eG H Ss |N+0. 
a ee ee EE 
KoutTpoub 86,43) 10,39] 0,89 | 2,29 83,16} 10,32) 3,0] 3,52 | 87,07] 8,34 10, 88/3. 74 
Ontir Ne 4 | 83,38} 9,83] 0,87 | 5,92 | 81,85) 9,79/3,261 5510 | 85.151 7792 [14015 83 
Onpir Ne 2 ‘ i ; 
(,, 3eaenpte “ 


Gaktepun) | 84,84] 10,16) 1,02 | 3,98 | 81,30) 9,75/2,90] 6,05 | 83,43 7,68 |0,85|8 ,04 


Ilpu paccmMorpeHum JaHHBIxX, MpHBeLeHHEIX B Ta6m. 1, MoxHO OTMeTHTb, 
NTO YBCIMYCHHA CYMMBbI actaJIbTOBO-CMOJIMCTEIX KOMMOHEHTOB B YCNOBMAX JlaH- 
* Onpejenenne 9eMeHTapHoro CocTaBa acibaJIbTOB 
O-CMOJIHCTbIX KOM 
OTN pee p TIOHCHTOB IIpOBOJHJIOCb 
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HBIX ONbITOB HE NPOWCXOMMNO, HO HaGsIOanoch U3MeHeHHe UX cocraBa. B ra6m. 2 
MpPHBOXMTCA SeMeHTAapHBI COcTaB OeH30/IbHBIX HM CHMPTO-6eH3O/IbHbIX CMOMI, 
h TaK2%Ke acasibTeHOB. 

CogepKanve yrviepola u BoLoposa B NocneHUX MOHU3H0Cb 10 cpaBHeHMio 
KoHTposem. B taOn. 3 npuBoANTCA 9eMeHTAapHEI CocTaB accpaJIbTOBO-CMOVIH- 
TbIX KOMIOHEHTOB B Il€JIOM: B CyMMe 
AC(aJIbTO-CMOJIMCTHIX BeULeCTB KONMUE- 
‘TBO PeTepOaTOMOB BO3pOCcIO C 4,07% B  OsemMenTapHpit coctaB acaJIbTOBO-CMOJIH- 
KKOHTpoe Mo 6,73% B onpite Ne 2 u CTHIX RemccTsE (B 7%) 

Y,02% B onpire No 1. 
|| ius pelieHua Bompoca 0 ToM, Kakue 


Ta6nmunma 3 


Cc H S N+0+S 

OMMOHeHTHI He*TH UCNONb3yOTCH 6aK- 
fepHAMH, Opa MpoaHamusHpoBaHa Mac- . Bale cclenreaie vas 
IAHaA UACTb ONBITHBIX MW KOHTpOMbHOM  ACHTPONb ale ne 
i ee DONPEG’ A Oneit Med, \e88g78lvo abel (28 17,02 


ere (ananuTHK H. B. Crpnranesa). Gar No 2 
PesysbTatpl STOrO HMCCyleMOBaHHA NOKa- = (,,3enenpie“ 

Balu, WTO OaKTepun B ompite Ne 2 uc- Oaxrepun) | 83,90] 9,37 | 1,25 | 6,73 
MOIb3YIOT YIIeBOLOpOsE Hedru. 

| Kak Buguo u3 Ta6s. 4, Opio OOHapy2keHO yMeHbIeHHe COMepKaHuA TBEpALIX 
lyrleBowoposos Ha 5% B onpite Ne 1 4 3,3% B onpite No 2. [lapacbunpi nocae onpita 
H3MeHHJIM CBOM KaueCTBeHHbIM Co- 


Tenuta 6 cTaB, TeMnepaTypa MlaBJIeHHA UX 
Cojlepkanue 4 XapakTepucTHKa TBepAbIx yrme- Pe3KO CHH3HJaCb. 
BOMOPOOB Ucenenopanue mapacpHHoB Me- 


Fee OT TONMOM HHpakpacHbixX CMeKTpOB 

Bec. % Mer oree normoulenud (E. A. [ne6opcKas) 
aiid mart sclkas areae MoKa3aJio, 4YTO eCH OTHOLWIeHHe 
. Be | cae CH3/CHe B koutpose pasuo 0,199, 
MGA Wihannan Gi 1.) ai) Pb ee Ba ONBITG] Nosmglp——e7 OCU oc caen 


‘Onur N81 7,3 6.4 51,0 onmpite Ne2 0,359. Unpimu ci0Ba- 
Onur Ne2] 9,1 8,4 49.5 MH, coep%Kanve CHs-rpynm yse- 
Ropes ake} AEE ome) JIMUMBaIOCb NO KpaHHeH Mepe B 
| nostopa pasa. 

Tlapanmenbuo ¢ W3y4eHHeM actpaJIbTOBO-CMOJIMCTHIX KOMMOHEHTOB Opiia Hc- 
CelOBaHa MMHepabHad Cpefla Ha cOJlepKanue B Hel BOLHOPaCTBOPHMBIX Opra- 
HHYeCKUX BeLLECTB. 

Kak B onpite No 1, rak u B onpite Ne 2 B BOAHOM cpeyle MpHCyTCTBOBaJIM Opra- 
HMUeCKHe COeMHEHHA, O YEM MOXKHO Opiwio CYAUTb NO cosepxXKanulo yrueposa 
B OCaJKe, BbIeIeHHOM H3 pacTBopa Mp BbINapHBaHHu Mocwiequero. B onpite 
Neo 1 coflep»Kanve yrulepoga B ocagke coctaBisano 8,61%, B onpite No2 28,3%, 
Kpome Toro ocraTokK cyXuX Cosel CofepKasl TaKHKe HEKOTOPOe KOMMYECTBO yrvie- 
pola — coorsetcTBeHHo 1,77 u 3,230. 

Cnelyer OTMeTHTb, UTO BOMHAA cpefla u3 ompITa Ne 1, rye Hedbrb nosBepranacb 
BOSJElCTBHIO CMeWIaHHOM KYJIbTYpbl, HMea pe3KHM, HeNPHATHDIN 3anax, Xa- 
pakrepublii Ana HadTeHoBbIX KuCcyOT. Onpeslenenne MOceHUX MoKasalo Cye- 
jtyrollee (0 OTHOWIeHMIO K COfepxanuio Heth): B ompite Ne 2 HacbreHoBpix KH- 
COT OKA3aslOCb CTOMbKO 2%Ke, CKOIbKO B KouTpoue (0,12 mr%); B onbite xe Ne | 
cojlepxKaHve UX MOUTH B AeCATb pas MpeBbllllaeT KOJIMYECTBO, HalieHHOe B KOH- 
Tpone (1,05 mr% ). 

Takum o6pasoM, MpoBeyeHHbIe B AHASPOOHBIX YCMOBMAX OMNBIThI YKA3bIBAIOT 
Ha BJIMAHHe MAKPOOpranW3MoB Ha XapakTep H3MeHeHHA HedTH. Hanpapnenne 
MPOUCXOAALIMX MpOWeccoB 3aBHCHT OT Ka¥eCTBeHHOFO COCcTaBa Oaxrepuit. ITpe- 
o6aflaHue B MUKpOOHOMeHOse OMHUX USHONOrMYeCKMX Tpynl OakTrepu Hal 
pyrUMM MpHBOLUT K Pa3/IH4HbIM HS3Me€HEHMAM KayecTBa HedTH. 


Beecoiosubili HedbTaHoll Hay4HO-HCCTeOBAaTeIbCKHI Tocrynuso 
TeolOro-pasBeOUHbI MHCTUTYT 27 V 1957 


TO9 


Jlokxaygn Akagemun nayx CCCP 
1957. Tom 115, Ni 6 


MHKPOBHOJOL HS) 


Bb. H. PYKABLLOB 


ILMTOJIOPMYECKHE HABJIFOMEHHA HAJ KYJIbBTYPON 
KMWEYHOH MNAJIOUKH B AHOMTPAJIBHOM MHKPOCKONE 


(ITpedcmaeaeno axademuxom B. H. Wanownuxoeotm 27 V 1957) 


Jlo nocjleqHero BpeMeHH HaHOosee COBEPLWICHHbIM NpHOOpoM WIA u3sy4eHHA 
JleTaeH CTpoeHuA %XHBOH OakTepHasIbHOH KJICETKH ABJIAJICA (a30BO-KOHTpa-|) 
CTHbIM MHKpockon. OyHaKO Mp M3yY4eHHH BHYTPeHHeH CTpPyKTypbl OaKkTepuhi 
STOT MpHOop He BCerfa aeT YOBJETBOPHTeIbHbIe pesyibTaTbl. I]poronmact 
6akTepHasbHOM Ke€TKH OObIYHO BbITIAHT CMVJIOWIb TeEMHBIM, a eTaJIH BHI 
B paye cuyuaes Jlaxke xy2Ke, ¥eM B CBETJIOM Nove (°). 

BecbMa MepCiekTHBHbIM JIA H3yYYeHHA WHTOOrMM OakTepHl ABIAeTCA UC-I 
MOJIb8OBaHHe HOBOFO MeTOJa KOHTpacTHpytolleH MHKpocKkonNH, paspaboraH-f 
Horo BuspceKa B 1953 r. (1°) uw BoWeqWero B MTepaTypy MO HMeHeM aHOrITpasb- 
HoH mMukpockonnuu (4,°). B ormHune OT (a30B0-KOHTpacTHOrO MUKpOCKONa B OC- 
Hope J\eHCTBHA AHONTpasbHOrO MMKpOCKOMa Jle%KHT, MO-BHXJMMOMY, ABIeHHe 
aMIVIMTYAHOrO KOHTpactTa, oMmMCcaHHOe BMepBbie Bpayrtutekom (',°,’). 

C MOMOLLbIO AHONTPaJbHOrO MHKPOCKOMa, H3FOTOBJIEHHOrO HAaMH B COOTBET-9 
CTBHH C yKa3aHuAmu BuapcKa, Y960a u IlemKosa (*,°,1°), Mbl MmpoBenM pxy Ha- 
OOLeHHH Hal KYIbTYpoH KuWedHOH MasouKu. Jia uccneqoBaHUA Oblla B3ATA 
Kybtypa Escherichia coli, ranuyHaa no MopdosormueckuM, KYJIbTYpaJIbHBIM 
WM OMOXHMHYeCKHM IIpHsHakaM. Ilepex u3yy¥eHHeM KYyJIbTYpa BbIpalllMBaacb Ha 
MACO-Ie€NTOHHOM arape C exKeHEBHbIMH MepeceBaMH B TeyeHHe 3 Heli, a B JeHb 
HCCJIeMOBaHHA 3aceBaslacCb TYyCTbIM fa30HOM Ha MwlaCTHHKY MSACO-MenTOHHOrO 
arapa HW MHKyOupoBasacb mpu 37°. 

Uepes pa3iHuHble CpOKH BbIpallHBaHuA W3 alapa BbIpesamucb OOKH, C KO- 
TOPbIX TOTOBHJIHMCb OTHeYATKH Ha MpeAMeTHbIX cTeKax. Ilocme merKoro MOJCHI- 
XaHWA MpellapaTa Ha HerO HaHOCHIaCb KallIA Ba3eJIMHOBOTO MaCula (MOKasaTeuIb 
mpeiomienusa 1,452), mpenapaT HakpbIBasICd NMOKPOBHbIM CTCKJIOM H OKaHTO- 
BbIBAJICA NapadpuHoM. Bp usy4eHbl MpelapaThl, IPHTOTOBeHHbIe U3 CieyI0- 
WMX KYJIbTyp: UCXO{HaA KyJIbTypa (B Bospacte 24 yaca) H KYbTYpbI HOBOFO NO- | 
cepa BospactoM ‘/5, 1, 1*/,, 2, 21/5, 3, 4, 5, 6, 8, 18, 24, 36 u 48 uac. C xaxnora 
mpelapata U38POTOBAANOCb HeCKObKO MUKpOotorpadult pasHbIxX Moveli spe- | 
HUA, KOTOPbIe NevaTaHCb MPH OMMHAKOBOM yBemuyeHHH (3000 x). Hexoroppie 
W3 MOJYYeHHBIX MuKpOoTorpadul mpelctaBmeHbI Ha puc. 1—4. 

IIpu muxpockonun ucxoquon, 24-uacopoli, KybTyppl KaeTKu Escherichia 
coli uMeioT HOpMaJIbHYy1O (PopMy KOpOTKHX NamoueK; AMO 1—1,3 » nm QuMamer- 
pom oxkovio 0,7 ». Hporonmacr KeToK BbITIAMT CBeTJIbIM Ha TeMHOM (boue, HO | 
BHYTPH KaKNOM KeTKH OOHAPy2xKuBaeTCA TeMHOe BKOUeHHe, Kpyrviolt HAH 
cllerka BbITAHYTOH (opMbl, THamerpom 0,4—0,6 », pacnosoxeHHoe B WeHTpe 
KleTKH. Oryeububle KeTKH MW HX CKOMNJCHHA OKPyXKeHb! XapakTepHoH Wa anon | 
TPpasbHOrO MUKpOCKONa TeEMHOH KaliMoit (puc. 1). B mpenaparax us 30-mnnyrt- 
HOH HW YaCOBOH KYJIbTYPbI KJleTKM COXPaHAICT TOT 2K BU, HO HECKOJIbKO yBeH- 
YMBalOTCA, MocTurad pasMepop 1—1,7 x 0,8—1 ». OnHospemenHo ysBenuun- 
BalOTCA, OCOOeCHHO B JWIMHY, BKJIO“CHMA B KmeTKax (puc. 2). 

BecbMa cBoeo6pa3Hyi0 KapTHHy yJasocb 3acbuKcupoBaTb yepe3 1?/, uaca 
mocue mocepa (puc. 3). Kerk KyAbTYpbI pe3KO YBeMHUeHEI Kak B WIMHY, Tak 
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HB MonepeuHukKe, ocruraa pasmepos 1|,7—2,5 x 1—1,5 ». Bxmouenna B KuleT- 
KaX MMEIOT NaJOUKOBUAHYIO WIM TaHTeleBusHy!o dbopmy. Bosuukaer sBreuarue- 
HHe€ aKTMBHOPO JeleHHA BHYTPUKJeTOUHbIX BKOUeHHH. OHOBpeMeHHO OTMe- 
yaeTCA MW JeeCHHe HeKOTOPbIX KJIeTOK. 

B mpenapatax u3-2-uacopoli KybTyppi (puc. 4) noxoOHEIx KapTHH yxKe He 
HaOjofaeTca. KneTKH YMeHBUIWJIMCh B pasMepe, XOTA JWIMHa HeKOTOPBIX U3 


HAX H MpesBblilaeT DiMHy KaeToK 1*/,-uacoBo KyabTypbl. Takue yJIMHeHHbIe 


KJICTKH COepKaT OAHO JWIMHHOe BKJIIOUCHHE, HAXOMALLeeCA B COCTOAHHH, O1H3- 
KOM K JleJI@HHI0, WIM [Ba TOJIbKO YTO Pa3eMIMBIUHXCA BKJIOUeCHHA TpalellueBuy- 
HOH (OpMbI. Ora craqua pasBHTHA KYJbTYPbI, MO-BHAUMOMY, COOTBeTCTBYeT Ha- 
ually asbl morapHdMuyeckoro pocta. 

BakrTepuu B Mpenapatax u3 KybTyp Bospacra 2"/,, 3 u 4 yaca He MMeIOT Cy- 
WECTBCHHBIX OTJIHUMH NO CpaBHEHMIO C OMMCaHHbIMM BbIlle 2-yacoBbiMH OakTe- 
puamu. Knerku Tux KYyJIbTyp Co_epxKaT OHO, Yallle [Ba, BKIIOUeHUA, 3aHH- 
MAaIOUMX 3HAYHTEIbHYIO YaCTb KIeTKH. OrMeuaeTCA aKTHBHOe JesIeHHe KJIeETOK, 
TIPH¥eM Karkad U3 paseJIMBUIMXCA MeJIKUX KJIETOK COJepKUT OHO BKJIOUeHHe 
NPAMOYTOMbHOH WIM TpanelweBuaHON cpopMBEI. 

Kaerku 5-4acoBoli KYJIbTYpbl 3HaUHTeIbHO MeHbINe M octuraiwT 1—2‘ p» 
B Quuny u 0,7—0,8 » B puamerpe. Ilourn pce KmeTKH COfepKaT TOMbKO 0 Of- 
HOMY BKJIIOUCHHIO MPAMOYPOJIbHOH, TpanelueBHAHOH WIM TpeyroubHOH CopMbl 
Aunnon 0,7—1,4 w. Komuuecrso Jensluxca KIeTOK 3HaYHTeIbHO YMeHbIIeHO. 
Emme Oou1ee BbIPaxKeHO YMeHbINeHHe paSMepOB KJIeTOK B Mpenapatax u3 6- u 8- 
YaCOBbIX KYJIbTYp. 

Mopdhonorua Oaxtepult uz 18-uacopolt KyIbTYpbl MOUTH He OTMMUAeTCA OT 
Mopdouiormu ucxofHOH KysbTyppl. Kaerku uMeloT BU KOPOTKHX MawoueK, 
pasmepamu 1,4—1,9 x 0,7—1 ». B kmerKax HaxOQuTCaA M0 OHOMY BKJIIOUeHHIO 
OBaIbHOH WH TpeyrombHoK dopmpl. Kaerku B MpemapaTax, B3ATbIX Yepe3 
24 uaca mocule MoceBa, MOJIHOCTbIO COOTBETCTBYIOT 10 MOptomorMu KeTKaM HC- 
XOQHOH KyJIbTypbI (puc. 1), Tak 2%Xe Kak uM KeTKH 48-"acoBOH KyJIbTYpHI. 

Ha6smogaemple B OakTepHAX CTPYKTYPbI HE ABMAIOTCA Pe3YJILTATOM BoO3Jlel- 
CTBHA Ba3eJIMHOBOrO Maca, TaK KaK OHH BHAHbI Cpa3y %*Ke Nocwe H3rOTOBJeHHA 
lipenapata H He H3MeHAIOTCA pu ero xpaHeHuun. Kpome TOro OHM BHJHbI, XOTA 
HM He CTOJIb KOHTPaCTHO, NpH 3aKJIONCHUM Mpelapata B BOLY uM PusHosoru- 
yeCKHH pacTBOp XJOpucTOrO HaTpHaA. 

Bonpoc 0 mpupose omucaHHbIx OOpa30BaHHl pasyMeeTCA He MOET ObITb pe- 
WeH CpeCTBAMM TOJIbKO aHONTpabHOH MMKpocKonuN. XapakTep pacmowoxKe- 
HUA, (OpMa, pa3MepbI H H3MeCHEHHA B Tpollecce pocta KYJIbTYPbl, MOSBOJAIOT 
BbICKa3aTb MHEHHE O TOMKAeCTBE HaOIOLaBWIMXCA HAMM OOpas0BaHHi C ONMCaH- 
HBIMM psoM apropos (?,°,°) HyKjeouamu OakTepnii. C lWembio NpoBepkKu STOrO 
TpeANOO*KeHUA HaMH ObIIO MPeANPHHATO OKpalMBaHHve NpenapaToB U3 KYJIb- 
TYP pa3/IMUHbIX BO3pacToB mo metony HCl — Pomanoscxuit — Tumsa (?,°) 
HW 110 Metony Uauca, cneuucbuuyHomy Ja THMOHYKJenHOBOH KucuOTHI (*). B o6oux 
CyuaAxX Ob NOMY4eHbI HAEHTHUHIC Pe3yJbTAaTbl, YKasbIBaroulMe Ha OMHA- 
KOBbIfi XapakTep CTPYKTYP, BHAMMbIX Ha HeOKpalllecHHbIX MpelapaTaxX B aHOI- 
TPaJIbHOM MMKpOCKONe, H HYKJeCOHJOB, BbIABJIACMbIX MepeYHCICHHbIMH MeTO- 
Tamu oKpacku. TakuM 06pa30M, aHOMTpaJIbHbIM MUKPOCKON ABJIACTCA BeCbMa 
IeHHbIM MpHOOPOM, MOSBOMAIOWLUM MpOUSBOAUTb MpWAKUSHEHHOe H3yyeHHe Afep- 
HOrO ammapata OakTepHi B HeOKpallleHHbIX Mpelapatax. 


Ky6anckui MeqHuMHCKHH Tlocrynuno 
HHCTHTYT 27 V 1957 
LMTHPOBAHHASA JIMTEPATYPA 
1K. Muxeab, Ocnospl Teopuu muxkpocxona, M., 1955. ® M. A. WewxKkos, )Kypx 
MHKpoOvoN., SHemMvoN. H UMMyHOOHO., Ne 4—5, 10 (1945). 3M. A. Tlewxos, LUnto- 
yorua 6axtepuii, M.—JI., 1955. 4M. A. lem Kos, Yen. cosp. Ouou., 89, B. 2, 253 (1955). 


3 
5M. A. Ilem kos, Yen. copp. 6uon., 40, B. 3 (6), 372 (1955). °C. ®.Po6unoy, Axep- 
HbIM almapaT u KsIeTOUHaA CTpyKTypa NaJIOUKOBHAHBIX OaKTepHii, B KH. P. KK. 160, Bax- 
TepHabuaa KneTka, M., 1948. 7K. Brautsche k, Zs. wiss. Mikroskop., 9, 145 (1892). 
8H.L. Chance, J. Bact., 71, Ne 3, 285 (1956). ®C. M. Webb, Microscope, 9, N 8, 
215 (1953). 10 A. Wilska, Nature, 171, Ne 4347, 353 (1953). 
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Toxnaagn Aragemuu nayx CCCP 
1957. Tom 115, N 6 


PHBHONOLUA PACTEHHA 
A. H. KOPOBHH 


O BJIMAHHH MOHYW)KEHHOM TEMIMEPATYPbI TOUBbI 
HA 3®®EKTHBHOCTb HEKOTOPbIX ®OPM HW 103 
MMHEPAJIbHbIX YOBPEHHM 


(ITpedcmaeaeno axademuxom A. JI. Kypcanoeoim 29 IV 1957) 


OnHol “3 oco6eHHocTel CeBepa ABJIAETCA KOPOTKOe JeTO C OOULHM HeOcTatT- 
KOM Tella, NOHWKeHHBIMH TeMMepaTypaMH MOUBLI, OCOOeHHO B Havale WH KOHILe 
Bererallau pactenui. M3yuad BauaHve NMOHWKeHHOH TeMMepaTypbl MOBI Ha 
(PopMMpoBaHHe ypoxKad 3eCPpHOBbIX KYJIBTYP, MbI OOHAPyXKHIH UeTKO MpOAB- B 
JIAIOULYIOCA 3ABHCHMOCTb MeXKAy TeMMepaTypol NMOUBbI H ScdeKTHBHOCTbIO He- B 
KOTOPHIX (OpM H os yAoOpeHuH. 

OnbiTbI TpOBOAHICb B TEPMOBereTaLHOHHbIX JOMHUKaX Ha CouMKaMCKOH Ceb- § 
CKOXO3AHCTBCHHOM OMbITHOM cTaHiiuu B 1953—1955 rr. u B Muctutyte 6nou0- 
ruu Kapeapexoro pumnana AH CCCP gp 1956 r. TlonuxKeHHble TemmepaTypbI 
TOUBLI CO3AaBaJINCb C NOMOLLbIO NPOTOUHOH POAHHKOBOH BOI, KOTOPaA B Ca- 
MBI TeMJIbIii MepHok weTa uMeer Temnepatypy oKouo 6°. IIponyckaa sty BoRy 
yepe3 BaHHbl, B KOTOPbIX MOMELJeHbI COCYAbI C pacTeHHAMM, yylaeTcA Nod Wep- 
XKUBaTb TeMMepaTypy MOUBbI Ha ypoBHe 6—7°, B TeyeHHe BCeli BereTallun. 

IIpexkye Bero 6bl0 YCTaHOBJIeHO, UTO MPH NOHMKEHHbIX TeMNepaTypax MO4- 
BbI B TeYeHHe OTJEIbHbIX MePpHOAOB BereTalMH WIM BCero BereTalHOHHOrO Me- 
pola y NUICHHLbI, AYMeCHA HM OBCA YAVIMHAeTCA BereTalMOHHbI MepHod, CHH- 
*KaeTca OOWMH ypoxalH. B pacnpeqeneHun ypoxaad mpoucxoxaT cytlect- 
BCHHbI€ H3MCHCHHA B CTOPOHY CHHWXKeCHHA JOH 3epHa HM NOBbIMeHHA NOM KOp- 
Hel (cM. Ta6a. 1). 


Paodun aa 


Bauauve TemmepaTypbl MOUBLI Ha ypoxal HW BereTallMOHHbIl 
NepHOA, SCpHOBbIX KyJIbTYP 


Ypoxait (r/cocy a) 


KysibTypa HM CcopT ace 
»| 3epHa | COJIOMBI| KopHeli 
WH 


Jlnuna pereta- 
UHOHHOrO ne- 
pHoga (AHerH) 


TemMnepatypa nouwspn 6—7° 


TIniennua J[namant ZOO} pels Lele sOmieeO Om eda. 
Aumenb Bunep 34,8] 8,8 | 15,6 | 10,24) 120 
Opec SomoTokh ox Ab WAS RSH ie Cohygl |p th (6) egSwle eke) 
Temmepatypa nouBn 19—20° 
Dmesuya Juamanr AD Ol 42.2 | 2682 Ve ke® tars 
Slumenb Bunep AOS Ot wie 7 | 11974 4,9 77 
Opec 30n0TOH ox 41,6] 14,0 | 19,9 EA! 79 
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AnanorM4Hbie ABIeHHA HaOOAalOTCA B MOMeBLIX yenoBuax. B rot ¢ xo- 
OXHBIM JI€TOM HOJIA 3€pHa B yporKae pesKo CHurKaeTca. Tak, HampuMep, B OL- 
HOM H3 MHOTOJeTHHX OnbITOB ComHKaMcKoli onbITHOH cTraHunu B 1949 yw 1950 rr. 
joOWlMH ypoxkal ApOBol MUIeHHUBI Obl OLU“HAKOBBIi — oKono 72 u/ra, a ypo- 
Kat sepua Op B 1949 r. 32,3 n/ra, B 1950 r. 20,2 u/ra. Dro oObacusaercs Tem, 
gro seTo 1950 r. 6bIIO0 XOJOHBIM. 

Bauanne TeMnepatypbl nous! Ha PopMupoBaHHe pacTeHHAMA ypoxKas mpo- 
ABMACTCA M0-PaSHOMY B 3aBHCMMOCTH OT IpHMeHAeMBIX (OPM u os yRoOpennii. 

O ¥eTKO NOLTBepxKLaeTcA M NOMeBbIMU onbITaMH. [pu nonwKeHHBIX Temmepa- 
TypaX NOUBbI pacTeHuA, OCOOeHHO B NepHox JO TpyOKoBanusa, yuWe pacryT 
M Pa3BUBalOoTCA NO AaMMHaNHOMY a30TY, a pH Oomee BbICOKUX — NO HUTpaT- 
Homy. B 1955 r. Ha mouse 6e3 oxaxKeHuA ypoxkali Kak NO aMMMaUHOL, Tak ui M10 
HUTpaTHOH PopMaM a30Ta ObI OMHAKOBLIM Kak M0 OOIleli Macce, TaK HM M0 3ep- 
Hy. IIpw nonwKeHHbIX 2Ke TeMNepaTypax NOUBbI NO aMMMaYHOMY a30TY Kak O6- 
Iv ypoxwkai, Tak HU, OCOOeHHO, YpoxKali 3epHa ObIIM 3HAYHTEIbHO BbILUe, YeM M10 
HUTpaTHOMYy, a MMeHHO: 


Oonh SepHa 
(B r/cocyz) 
Ca(NO3)2 30,4 esd 
(NH4)2SO4 32,8 11,3 


B JMTebHBIX MOJ€BbIX OMNbITAX CebCKOXO3AHCTBEHHOH CTaHWMN B Tos 
C XOJIOJHbIM H CbIPbIM JIETOM JIYYWIHH ypoxkal 3epHa POpMUpOBaICA NO aMMHadHOK 
opme asora, B TellJIble — MO HUTpaTHOH. Tak, HalpuMep, B MHOFOJleTHeM ONbITe 
CTaHUMH ypokKal ApOBOH NUWIeHuUbI Obi: 


1950 r. 1953 r. 
(3 u/ra) 
Ca(NOs)2 17,9 03/8 
(NH,)2SOa 19,3 19,8 


XapaKkTepHO, YTO MpeHMYLLeCTBO AMMVMAUHIX yAOOPeHH Mepey HUTPATHbIMU 
pH NOHWKeHHBIX TeMnepaTypax MOYBbI HavOoslee APKO MpPOABMAeTCA B Mepvon 
RO BbIxXoJa pacrenuli B TpyOxy. Iloce TpyOKoBaHHA 9TH MpeHMYWLecTBa OCwa- 
OeBpaioT, sceKTHBHOCTh Ke HUTPAaTHbIX (OPM Bo3pactaeT. OTO OTPaxaelca TakxKe 
WM Ha CTpyKType BereTalMoHHoro nepHosa. Ec Ha moupe 6e8 OxwaxKeHHA Ha- 
cTymmeHue (a3 pasBHTHA KaK MO A@MMHauHOMY, TaK HM NO HUTpaTHOMY asoTy 
WleT OMMHAKOBO, TO Ha OXWaxKMeHHOH MOUBe NO AMMHMa4YHOMY a30TY COKpa- 
mlaeTcs nmepvHod OT moceBa JO KOJIOWI€CHHA, a NO HUTPaTHOMy — OT KOJIOWIeHHA 
Ro cospepanusa. IIpuuem 2To coKpalllenve JocTuraeT HelleM HM Oomblue. 

Heoguyakopoe BIMAHHe AMMHAYHBIX HM HUTPaTHbIX yIOOpeHHH B pa3sHble 
MepHOMbl OHTOTeHe3a PaCTeHHA B 3aBHCHMOCTH OT TeMMepaTYPbI NOUBbI OOBSC- 
HAeTCA, MO-BUAUMOMY, MpuCnoco6seHHOCTbIO pacTeHHH B NepBbI MepHox cBoeli 
*KU3SHH YCBavBaTb AMMMAaUHbIi a30T (NOCKObKYy BeCHOM aMMMayHbIe PoOpMbI 
agoTa B No4uBe Mpeob.alaioT) H MOCTeNeHHO MepexOAMTb Ha HUTpaTHOe MUTaHHe 
(eTOM B MO¥Be MpecbsayaioT HUTpaTHble (bopMbl asora). [lonwxKenHbIe TemMe- 
PaTYPbI MOUBLI YCHAMBAaIOT MpOABJeHHe STO OCOOeHHOCTH Y pacTeHHH. 

Ucxona u3 oco6euHocrell yCBOeHHA aMMHAa4dHOrO MW HUTPaTHOPO a30Ta B 3a-_ 
BHCHMOCTH OT TeMMepaTYpbI NOUBbI, MbI JaBaJId PaCTEHHAM a30T B Ba TpHema, 
Jo noceBa aMMvauHbIii (NOMOBNHA O3b!) H NOCIe BCXOJOB B MOAKOPMKe HUTpatT- 
HbIM (Tak2%Ke NOMOBHHA WO3bI). PesybTATb! OKA3ZaJIUCb NOJOMKUTEMbHbIMU HW YeETKO 
NOBTOPAIUCb B TeyeHHe 3 seT (CM. Tau. 2). 

V3 ta61. 2 BUHO, UTO pasembHoe BHECeHHe AMMMAUHBIX H HUTPAaTHBIX CPopM 
a30Ta CKa3bIBaeTCA NOJIOMKUTEIbHO TOJIbKO TPH MOHMXKeHHBIX TeMlepaTypax 
NOuBbI. Ovo BbiparKaeTCA B COKPaUleHHM JVIMHbI BereTal\HOHHOTO NepHosa U B 
YBeIMYeHNH ypormkasn. 

B onpirax B. Il. Janprkuna (1952) 6p ycraHoBseHO, 4YTO M3 XOOLHOM 
NOuBbI pacreHus xyxe BCero ycBaHBatoT a30T. B HawIMX ONbITaX STOT BbIBO] 
NOMHOCTbIO MoATBepsusica. Kpome Toro, HaMH ObIIO yYCTaHOBJIeHO, YTO MIpH M0- 
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HWKCHHBIX TeMIleparypax MOUBbI paCTeHHAMM MJIOXO YCBaMBaeTCcA Take PocHop ji 

Ilpu Temnepatype nouspl 6—-7° yBeu4yeHHe 1O3bl a30Ta Oosee YEM B Ba pase) 
BWAeT Ha pacTeHHe orpullatenbHO. MospienHe Jo3sbi docpopa B 2—3 pas) 
BJIMACT TMOsOHKUTEILHO He TOMbKO Ha YCBOeHHe CaMOoro (ocopa, HOM Ha YCBOe 
Hue a3oTa HW Kanna. Hansyume pe3yuIbTaTbl MPH MOJIOMKUTEMbHEIX TeMIMepaTy & 


pax NOUBbI MOyualoTcA Mp BHeCeHHH yaoOpenuit B couetaHun: | 03a a30Ta} 
Ta6Omuna 2 


BauauHe pa3feubHoro BHeCeHHA aMMHaYHOrO H HHTPaTHOTO a30Ta Ha ypoxKait 
MH BereTalWOHHbIM MepHO, MUeHHUbI NpH PasMUHbIX TeMMepaTypax MOUBBI 


Ypoxaii (r/cocy) 


IlnuHa Be- 
reTaluHou- 
BapuaHt ONbITAa HOrO NepHo- 
o6 unit sepHa qa (Hell) 
Temnepatypa nouwBH 6—7° 
Koutpowb. O6e copmbl a30Ta BHeCeHbI 
jo mocesa 29,4 haf 138 
0,5 fosbl — aMMMauHbI a30T JO moceBa}; 
0,5 203bI — HHTPaTHbIH a30T B MOAKOPMKe 34,7 NOs 7 129 
TemnepatypanouBn 15—20° 
Koutpomb. O6e copmbl a30Ta BHeCeHBI 
qo mocepa 46,4 1070 95 
0,5 203bl — aMMUaUHbIM a30T JO MoceBa; 
0,5 203bl — HHTpaTHbIM a30T B MOAKOpMKe 43,6 (iy 35 92 


3 nospt cdbocdopa, 17/, Hosbl Kanua. Takoe cooTHOleHHe yOOpeHuii MbI Hagbl: 
BaeM JIA KpaTKOCTH CeBepHOH JO30H, TaK Kak 9(PeKTHBHOCTb STOTO COueTaHHS 
MIpOABIAeTCA TeM CHJIbHee, UCM APUe BbIpaKeHbl OTPHWLATebuble OCOOeHHOCTE) 
Cepepa. C nOHWKeHHeM TeMMepaTypbI NOUBbI SdpeKTHBHOCTb CeBepHOH O3bi 
BO3pactaeT, pH Oowlee ONarOnpHATHBIX YCJIOBHAX CHHKaeTca. 

3a BCe TOUbI HallMX OMbITOB C NOHM2KeHHbIMH TeMlepaTypaMH MOUBbI 10 ce 
BepHOH Ose BereTallMOHHbIM Mepwok coKpallaica Ha 5—10 AHeH, o6ulnH ypoP 
Kal YBeMUMBAICA HM JOA 3epHa B ypoxmkae BO3pactTaa. OdtbeKTHBHOCTb MHHE 
PaJIbHbIX YNOOpeHui, HU OCOOeHHO CeBePHOM MO3bIl, BOSpacTaeT MPH COBMeCTHON 
BHeC€HHH MX B MOUBY C HaBO3OM (cM. TaOs. 3). 


Ta6Oamuna 3 


BuwAHHe COBMECTHOFO BHeCeHHA MHHepaJIbHBIX yoOpenuit 
C HaBO3OM Ha ypOxkKal HW BereTaUHOHHbI NepHod MUIeHHUBI 
IIpH pasJMYHbIX TeMMepaTypax mouBb! (1995) 


YporKalt 
(r]cocy A) ponent | Zamna Be- 
BapuauTb! onbita ah onl ae sepHa i ke 
o6umit | sepaa B yporxkae a (quel) 
Temnepatypa mouspHn 6—7° 
NPK 29,4 etl 26 138 
Ces. 03a Hse || WOp4 28 134 
NPK + Haso3 Siteade Isle 31 “les 
Ces. 03a + HaBo3s 40,1 | 14,6 36 129 
TemMnepaTypa nouspn 15—20° 
NPK Moras || UT 37 95 
Cexp. jo3a 00,9 | 20,0 36 93 
NPK -+ HasBos oo,0 | 20,4 37 95 
Ces. 03a + HaBo3 03,0 | 18,8 35 93 
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eM He IIpOABJIAeTCH. 


jpaTHOrO asoTa (cM. Ta6s. 4). 


Ta6Onmunma 4 


Bavanuve ceBepHon osbl U pasfebHOrO BHeceHHA amMMuau- 
HOrO H HHTpPaTHOrTO a30Ta Ha ypoxal UU BereTallHOHHblt 
NepHOA MUIeCHHUbI MpH NOHWKeHHOK Temnepatype 


MOUBbI 
(8—10°) 
3 Ypomalh (r/cocy 2) ia wee 
reTauuou- 
BapuauTsi onpita a Horo Mepuo- 
ob1nit 3epHa ma (fuelt) 
NPK DonZ Ail ©) 124 
Ces. 03a 78,4 Ont 124 
Ces. 03a.0,0 203bI AMMH- 
ayHOrTO a30Ta oO mMoce- 
Ba; 0,0 MO3bl HUTparT- 
HOFO a30Ta B MOAKOpMKe| 82,6 18,8 1416 


Heo6xoMmo oTMeTuTb, uTO JelicrBue ofHOro HaBosa (usu nleperHos) 6e3 
MHePaJIbHbIX YOOPeHH Mp NOHHKeHHBIX TeMMepaTypaX MOUBbI MOUTH CoB- 


Murepecuble JaHHble Obi momyuensi B 1956 r. B onbiTe nO BHISCHeHMIO BIIMA- 
MA CeBEPHOK Osbl B COUeTAHHH C Pa3eJIbHbIM BHeCeHHeM AMMUMAaUHOFO H HHT- 


V3 WaHHbix Ta. 4 BUAHO, YTO eCJIM B CeBepHOM O3€ a30T BHOCHTb B Bue 
AByx PopM Hu pasflebHO, To ee stheKTUBHOCTh NOBbIMIAaeTCA. OCO6eHHO Ba2KHbIM 
“ABIACTCA JOCTHFHYTOE 3eCb COKPalleHve WWIMHbI BereTal\MOHHOrO Mepvosa pH 


MOHH2KeCHHbIX TeEMNepaTYpax ITOUBbI. 


VUucturyt Ovonoruu Kapenbexoro usmuaua 


Axkayemuu Hayk CCCP 


Ilocrynusto 


10 XII 1950 
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Jloknagn AkayemMun Hayk cCcCcP 
1957. Tom 115, Ne 6 


i 
@H3HONMOTHA PACTEHHH 


MW. E. POrAJIEB 


O JH®®EPEHLMAWLMM COCYJHMCTOBOJIOKHHCTbIX NYUKOB 
MW COCY]JOB KCHJIEMbI NO BJIAAHHEM ®OC®OPHOTO 
NMTAHHA PACTEHHHM 


(ITpedcmaenexo axademuxom C. H. Boabdxoeuuem 8 IV 1957) 


HykmevHoBble KHCJIOTHI, ABJIAIOWLHECA OCHOBHbIM AJPOM HYKJIeHHOBOTO 00- 
MeHa, HrpaloT CYUeCTBEHHYIO POJIb B NpolleccaX TKaHeBOK uddepenuuallnu 
(>). Tucroxumuyeckumu uccnesqopanuamu B. I. Konapesa (*) 6bi0 moKa3aHo, 
4TOB YCMOBHAX FOMOLHOFO OOMeHAa NpPOpOCcTKOB Topoxa, BbISBAaHHOFO yaJIeHHeM 
cemawonel, B MepByloO OYepefb pacxofyloTca OekH, He COdepxKalue Pocdopa. 
Jlombuie Bcero COXpaHAHCh Cosepxaline docop HyKNeoNpoTenAbl; Np STOM 
CPpaBHUTeNbHO OovIbille 6bIIO OOHAPY2XeHO HYKJICHHOBbIX COCAHHEHHM B COCYO-'} 
oOpasylollux KeTKaX M B NpuseraiolleH K MyykaM MapeHxuMe. HecoMHeHHO, # 
YTO MeXKLY NOMOGHOTO pola MOKaMHBal\HelH HYKJICEMHOBbIX COeJHHeHHH MU Mpo- | 
teccaMu OOpa30BaHHA 2JIEMeHTOB COCYMCTOH CHCTeMbI HMeeTCA ONpeseseHHad |§ 
CBA3b. A | 
Bmecte C TeM BO3HHKaeT BaxKHbIM BOMpOC O CTeNeHH BO3ZeHCTBHA ocdop- | 
HOrO MHTaHHA Ha nddPepeHwualulo H PopMMpoBaHHe COCYHCTOH CHCTeMBI '§ 
B TIpollecce pocta U pa3sBuTHA pacTeHHH. 

Ilo Bonpocy BauaHuA docopHoro MuTaHHA Ha Mpolecec OOpas0BaHHA CO- 
CYHCTO-BOJIOKHHCTHIX NYYKOB HM MPOBOAAWHX COCYJOB KCHJIeEMbI B Te4eHHe 
1947—-1949 rr. HaMM MpOBOAMIMCh KOJIM4YeECTBEHHO-aHaTOMHMYeCKHe HaOwose- 
HHA Ha paCcTeHHAX, MpPOU3spacTaBLUUMX B YCJIOBHAX Ppa3HOH OGecneyeHHOCTH UX 
(boctbopHEIM NMTaHHeM. 

OnbITHBIMH paCTeHHAMH B BereTallHOHHBIX OMbITaX CITYKUIM: WOACouHeYHHK 
copt CapaTosckHii paHHHH, BbIpallMBaeMbIli B HecuaHOl KYJIbType, HM TOMATHI 
copt «buson» — B NOYBeHHOM KyJIbType Ha cymecuaHol mouse Jlo6epellKoro 
ONBITHOrO NOMA. C COOTBETCTBYIOWUX AeJitHOK MOeBOrO OMbITa, MPOBOAMBIIe- 
roca T. C. Menbuukosol na onbitHom none JlonrompyyHoi arpoxumuueckoit 
ONbITHOM CTaHIMH, CHHMaJIMCb OOpaslibl LWIt aHAaTOMHUeCKON OOpaborku cTebuel 
KapToeA COpT <ONpOH» M JHCTbeB KOPMOBOli CBeKJIbI COpT IDkKeHJopdcKas. 
O6pasunl KapTodeiA JIA aHaTOMMYECKOTO aHaJiu3a CHHMaJIMCb B (base UBeTe- 
HUA, JIMCTbA CBeKJIbI OpliH CHATHI 12 VIII, korqa npukopHeBpaa poserka Oblia 
MocraTouHo pasBuTa. B BererallMOHHbIX ONbITaX MpoObi pacTenuil nosconHey- 
HHKa CHMMaJIMCb B (hase BereraTuBHoro pocta (30-qHeBHOrO BOspacTa) HM pacTe- 
HHA TOMATOB — B dase MaCCOBOrO ILBeTeHHS. 

B pereralMOHHbIX OMbITaX MMTATeIbHad CMECb COOTBETCTBOBasIa HOPMaM 
lenbpurensa C pasHol Lo3snpoBKol docopa (a Nox TOMaTHI M pasHOli AO3s0i1 a30- 
Ta) 10 BapwantaM. K cmecu OblM NOOaBeHbI MUKPOSNEMeHTHI —- Gop, Mapra- 
Hell H Mefb. Hopmet yqoOpenult oq KapToderb B NOWeBOM OMNbITe BHOCH- 
JMCb M3 pacuera no 45 xr ual raasora, docdopa (P,O,;) uw Kanua (K,O;). 
B BapwanTax yYBeIMYeHHbIX 103 —- HOpMbI ocdopa u as0Ta CoOoTBeTCTBeHHO 
YBeIMYHBaIMCh CM. TaOm. 1—4. Iloq cBexy asota, dochopa (P,O,) BHo- 
culocb mo 60 xr wa 1 ra wu Kamua (K,O) 45 xr. 

CuuMaemble JIA aHaTOMHNecKOi OOpa6oTKu OOpaslbl cbuKcupoBanucb 
B STHJIOBOM CIIMpTe B BOSpactatollleH KOHILEHTPallHH C NOCeLYIOUIMM MepeHocoM 
UX B aOCOIOTHEIM CHMpT. 
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Hsmepenua 4 noficuer anaTOMM4ecKHX Sy1eMeHTOB COCYJHCTOH CHCTeMbI ONBIT- 
HbIX OOPa3ilOB pacTeHull NpOHSBOANNCh noAMuKpockonom Lleticca, ocHallleHHOM 
OKYJIAPHbIM MHKPOMETPOM, Ha NOMepeuHbIxX Cpe3saX H3 OMMHAKOBbIX YYAaCTKOB 0 
BCeM BapHaHTaM ombita. KouMuecTBeHHble JaHHble ABJAIOTCA CpeqHUMU BewIH- 
4HHaMH M3 JeCATH NapavJiebHbIX H3MepeHUl. 

llogac OMHEYHUK. KosnuectBenHble “3MeHeHuA B (cbopMupoBaHUH 
MpOBOAAIMeH COCYIMCTOH CUCTeMbI (KCHJleMa) CTe6A NOMCOMHeYHNKAa NOM BAH- 
| AHMeM HefoctatKa (ocopHoro nuTaHuA NoKasaHbl B Tabu. 1, 143 KOTOpOH BUAHO, 


Taounma 4 Taodauna 2 
5 Baza | & n 
re) ° o 
Bapuaut © Be 2 Sy = is a. Bapuaur mHOpuop- cocy oB 
onbita of es one eo os onbita SUE KCHJICMBI 
; cRes ae He aa 
558 Tm Og Ag 
Sas Bes yzo6pennit 928 1048 
N 924 900 
0,0P | 16,0 27 432 | 48,2 5 126 ae 
ae Woe NPK 1464 1300 
0,2P 18,4 31 070 63,5 NPoK 1544 1550 
1,0P PANE) 33 709 (fil ol a 
2,0P PAL SO) 37 717 76 ,4 


UTO Ip HefoctaTkKe docwopHoro NuTaHUA B CTeOe NOACoMHeEYHUKAa OOpasoBaHO: 
MeHbLUIe COCYMCTO-BOJIOKHUCTBIX NYYKOB MH COCYOB B HHX; MpOcBerbl COCyOB. 
| SHAYHTeEIbHO CyKeHbI. C WoOaBsenvem cbocopa B NuTaTembHy!o cpefly ysly4- 
WaeTcA POpMHpoBaHHe COCYAHCTOH CHCTeMbI, Np 3STOM C MOBbILMeHHeM JO3H- 
poBok docdopa yBeHYHBaeTCA YUCIO COCYJOB KCHJIeMbI, XOTA MponoplHo- 
HaJIbHOH 3aBHCHMOCTH MexK)ly 03aMH choctbopa HW YBeHUeHHEM 3JIEMeEHTOB CO- 
-cymucroH cucTembl He HaGulojaerca. 

TomaTu. Ms3mepenue WmMpHHbl 30HbI smHOpudbopMbl — [peBecHO-BOJIOK- 
HHCTOFO KOJibla CTeOJiA TOMATHbIX PaCTeHHU MH NOACUeT UNCMIAa COCYOB KCHJIEMbI 
B OKPYXHOCTH CTeOA NMOKasaH CleLyloline pesybTaTbl (Tab. 2). 

V3 faHupix Ta6. 2 BuAHO, 4TO choctopHoe NuTaHNe CTUMYyIMpyerT OO6pas3o- 
BaHHe COCYJOB KCHJICMbI HW JpeBeCHO-BOJIOKHHCTOFO KOJIbla CTeOA TOMATHBIX 
pactenni. Oco6eHHo OlarompuHATHO OTpaxkaeTcA Ha Mpollecce OOpas0BaHHA CO- 
CYNOB KCHJIeEMbI yABOeHHaA o3a docopa Mp obecneyeHHOCTH paCTeHHH a30- 
ToM u Kanvem (NP,K), mpu KoTropo o6pa3yerca HavOonbiiee YnCIO COCcyOB. 

OyjHocTopoHHee a30THOe MHNTAHHe HE OKASbIBae€T KaKOFO-JHOO NOJOMKUTEIb- 
HOFO BJIMAHHA Ha (OPMHpOBaHHe COCYAUCTOM CHCTeMbI CTeOJIA TOMATHBIX pacTe- 
Hui. 

Crumysupyroulee Jelicrsue docopHoro NuTaHHA Ha Auddpepenlualiuio co- 
CYJIMCTO-BOJIOKHHCTHIX My4YKOB MH OOpas0BaHhe COCYJOB KCHJIeMbI HaOHOMaOCb 
MY pacreHuli KapToeisa UM CBeKJIbI, MPOM3SpacTaBLIHX Ha COOTBETCTBYIONLAX 
yenaAHKax nosesoro onbira. Huxe NpHBOAATCA pesyJIbTaTbl MHKPOCKONMUYeCKHX 
usMepeunit (Tab. 3 u 4). 

Kaptodeab. Buecenue hochopxoro yloOpenux nog Kaptoderb, u Oco- 
6eHHO yBoeHHad HOpMa cpoccopa Npu OMHAaPHOH NOSHpOBKe a30Ta M Kaus, 
cnoco6crBoBaio fuddepenunaliun Oobuero YCIAa COCYAMCTO-BOJOKHUCTHIX 
nyykos (Tra61. 3). Ha yBenuyenne unca COCyOB B My4KEe 3aMeTHO JyulMe eH 
CTBOBAJ10 Hi OJHOCTOPOHHEe MIpHMeHeHHE a30THOFO yAOOpeHHaA. 

O6mee 2%e UNCIO COCYJOB KCHJIEMbI B OKPy2KHOCTH CTeO6JIA B CBA3H CO 3HauH- 
TEJIBHbIM YBEMYCHHEM KOMMYCCTBA COCYAMCTHIX MYYKOB ObIIO NOBbILWEHO MpH 
YABOeHHOM docdopHom mutanun (NP,K). 

Cpexaa KopMoBaad. IlonomuTenbHoe BAMAHHe choctbopHoro muta- 
HUA Ha OOpasoBaHue COCYAUCTO-BOJIOKHMCTBIX NYYKOB B TaBHOW MHUNKE CTA 
CBCKJIbI BUHO u3 Tab. 4; mp OGecneyeHHOcTH pacTreHui PocdopHbIM NuTaHHeM 
YBeMUMBAOCb YHCNO COCYAMCTO-BOJOKHUCTHIX IYUKOB, BMECTE C TeM H OOIILee KO- 


JIMYUeCTBO COCYJIOB KCHJICMBI. 
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Tip 9TOM OTMeuaeTCH HM pOMb KaJINA B OOpasOBaHHH COCYAOB KCHJIeMbI, HO } 
Ha luddepentvalluio COCYAMCTO-BOJOKHUCTHIX MYYKOB NOCIEMHHH He OKAa3bIBall | 
NOMOKUTeMbHOTO BANAHUA. YABOeHHAaA HOpMa docdopa oKasasacb HaHOosee |) 
OaronpHATHOH JIA OOpasoBaHuA COCYAMCTO-BOJOKHUCTHIX MYYKOB HM COCYJOB | 
KCHJICMbI IPH YCNOBHM OGecreyeHHOCTH pacTeHHH a30TOM M KaJiveM. ) 


Wevigniicia & Ta6auna 4 


x E BY argentine 

Bapuaut ees Sie) 7 on Bapuant oS ae § og ae 

oubita orl on Oise onbita none 2y iS z © ae 

Be ER ce cgag7|-o2 | Box 

sss Fa 58 Saye Fa Osi 

Bes yqoOpenua 14 32,7 | 360 1 es 3 70 130 

N 12 41,7 | 9500 NP 4 39 156 

NP iby ove) 509 NPK 4 48 oe 

NPK 15 Boome 498 NP.K 5 Da 279 
NoPK 15 44,0 | 660 : 
NP.K 23 Bao 770 ! 


Bauanue nefoctarka doctbopHoro MuTaHuA Ha TOpMo*KeHNe Mpollecca Tu@- § 
(bepeniMaltun COCyAMCTO-BOJIOKHUCTBIX MYYKOB COMPOBoO*aeTcA, BHAMMO, He- Be 
3HAYMTEJIbBHBIMH H3MCHeCHHAMH APYIHX KeTOUHO-CTPYKTYPHbIX SJIEMCHTOB, KaK 
sTO HaOMlOfanocb mpu cboctbopHom romoaHun caxapHol cBekbI (°). Vf 

Takum 06pa30M, KOsIM4eCTBCHHO-aHaTOMHYeCKHe HAaGJIOJEHHA MOKAaSbIBAIOT, 
uTO (poctopHoe MUTAaHHe OKaSbIBaeT CYMIeECTBeEHHOe BJIMAHHE Ha OOpas0BaHHe 
COCY[HCTO- BOJIOKHHCTHIX IY4YKOB H COCYOB KCHJICEMbI, TO, HECOMHEHHO, CBA3AHO- 
© oco6ol ponbio cboccbopa B npoleccax nuchbepeHumaltun cocysucTol cucTeMBt | 
pacreHui. 

B mpopefenuu padots! npunumana yuacrue T. A. Baiic. 

Aprop sbipaxkaer OnarogjapHocts T. C. MembuuKkopoi, npelocrasupiielt § 
BOSMOXHOCTL CHATHA OOPasSIlOB MOMOMBITHBIX pacTeHHM C NOMeBLIX JeAHOK AIA 


aHaTOMHYecKOH O6padorKku. 


Moctynuno 


Hayunpl HHCTHTYT No yqoOpenuau 
29 TUN 195% 


M HNCeKTOynrucuyam 


UMTHPOBAHHAA JIMTEPATYPA 


1B. B. Kexapospcekuh, JAH, 59, N9, 1639 (1948). 2 5B. B. Kenposcexkuia, 
K. Il. Tp yxauesa, JAH, 60, N 3, 449 (1948). 35K. Bp ame, Yen. copp: 6xom., | 
29, B. 1, 140 (1950). 4B.T.Kouapes, Tp. uct. @usnon. pacr. um. K. A. Tuamups3ena, | 
8, B. 2, 299 (1954). ° M. Benoycos, CBeknopuynoe noneBogctso, Ne 9 (1937). 
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Horsago Akawemun nayk CCCP 
1957. Tom 115, N 6 


PHTOMATOAOTH A 


E. H. MYXHH w H. Wl. NAHACEHKO 


BJIMZAHUWUE OBJIYYEHHS Co® HA MOPAJKAEMOCTb 
KJIYBHEH KAPTO®EJA MUKPOOPrAHHV3MAMU 


({Tpedcmaeaeno axademuxom A. H. Onapunoim 9 V 1957) 


VUccneqoBaHusMv NocwieqHuX JleT yOeLHTeIbHO NOKa3aHa BO3MOXKHOCTb 3a- 
AepxKKU NpopactaHua KyOHeH KapToeA B NepHok XpaHeHUA C MOMOLLbIO pa- 
|WMOaKTHBHbIX BelllecTB. OyHako ycrex JVJIMTeIbHOTO XpaHeHHA KapTodens 3a- 
BMCHT HE TOJIbKO OT 3aep%KKH NpopacTaHuA, HO HM OT Apyrux cakTopos, cpesu 
KOTOPHIX BaxKHeHLIYIO pOjlb MIpaeT Mpesoxpanenue KyOueli OT MOpaxkenna cbu- 
TONATOreHHbIMH MHKpPOOpranusMaMH. B stow CBA3H 3HAYHTebHbIM WHTepec 
‘apescTaBiseT BbIACHeHHe jJeHCTBHA y-H3nyYeHHA Co%8 Ha ycrohuMBocTb 
KapTopeia K BOsOyAHTeIAM 3a00eBaHUH. 

B suTepaType HakonwJeH JOBOIbHO OOLIMpPHbIN MaTepuas O WelicTBHM HOHH- 
3Mpylolllero u3JyYeHHA Ha MUKpOOpraHHsMbl. B uccweOBaHHAX MO 3TOMY BOII- 
pocy (°°) ucnomb30BaiHcb pasJIMYHbIe HCTOUHUKHM payMallult u pasHoodpas- 
Able BHAbl MUKpoopraHu3MoB. B OonbumMHCcTBe CmyyaeB OGYYeHHE BbISbIBaeT 
iTakKHe H3Me€He€HHA B KYJIBTYP€ MHKPOOPlaHH3MOB, KOTOPble NPHBOAAT K yrHe- 
TeHHIO pocTa HJIM K MpeKpallleHHto ero. OdbekT B KaxKOM OTebHOM Cayyae 
|3ABHCHT OT NpHpoOsbl WyyeH Wosbl OOMyYeHHA, BHA MMKPOOPraHu3sMOB ii UX 
(pusuomoruyueckoro coctosuua. Jipyran cropona npo6semMbl — BaNAHHe OOsY- 
\WeHHA Ha YCTOHYMBOCTb KIYOHeEH KapTodesA K MHMKpOOpraHH3MamM — OKa3a- 
|1acb MeHee H3y4eHHOH. Mmerorca Ha6smtogeHua (°) 0 NOHMKeHHM YCTOMUMBOCTH 
|TKaHeH KapTodelA K pa3IH4HbIM BuaM Fusarium B pe3ybTaTe yuabTpa-duo- 
|neroporo o6my4eHua. B oTHolleHHH JleicTBuA y-myueli (*) ompesemeHHBIX pe- 
|3YbTaTOB He OblIO MOsyueHo. 
| Hawum ucceqopaHus, BbINOHeHHbIe B 1955—56 r., npoBoxMaHch B sa6opa- 
|\TOPHBIX yCNOBuAX c rpu6om Phytophthora infestans De-Bary, Bo36yquTenem 
/OMHOrO H3 HavOoslee paciipocTpaHeHHbIX WH OMaCHbIX 3a0OeBaHHH KapTodels. 
|\Sapaxkenve KapToea MpoH3sBOAHNOCb cpa3y Moce OOyyeHuA. Kpome Toro, 
\W3yYalacb 3a00/1eBaeMOCTb OO yYeHHOrO KapTodeid Ip XpaHeHHH B Mpous- 
| BOACTBCHHBIX ycopuax. Bo Bcex OMmblTaX HCMOMb30BaJICA KapTOellb copTa 
JIopx. 

B I cepuu ma6opaTopHbix ONbITOB ObINO MCCeEAOBaHO JelicTBHe OOYYeHHA 
Ha pocr dutodropbl Ha JOMTHKaX KapTodeia H Ha HCKYCCTBeHHOM cpese. 3a- 
|PaxKeHHe JOMTHKOB KapTodeiA FpHOOM MpOM3BOANMOCb B CTepHJIbHBIX YCJIO- 
‘BAAX B uamkax Ilerpu. J[na 3apaxkeHusl UCMOMb30Baacb 20-tHeBHaA KYJbTYpa 
rpu6a. Ha cnemyrouluii AeHb nocie NOABJICEHHA MULeHA MpOMsBOAMIOCb OOMy- 
venue. IIpopomuiuch HaGsOeHNA 3a POCTOM H BHELIHHM BHOM MuIleIMA rpnOa. 
| Ha pue. 1 npescraBmeHo CooTHOMeHHe MOULaqH MHIeNHA Ha KOHTPOJbHbIX 
‘M OOJIYYEHHBIX JIOMTHKAaX B Pa3JIMYHbIe CpOKK MoOce OONyYeHUA. CpaBHuBast 
MOJIYYeHHbIe JaHHbIe, MOXKHO CKa3aTb, YTO OOYYeHHe 3aMeAeT H MOMaBIAeT 
pocT rpu6a, mpwueM TeM CHJIbHee, YeM BbINe AO3a OOYUeHHA. 

O6nyuenve oso B 10 000 r cHwxkaer pocT rpHOa MOUTH BABOe H NPHBOLNT 
K MOJIHOMY MIpekpallienuio pocta vepes 7 AHeli Nocue OOy4eHUA. OOy4eHue 2o- 
30% B 20 000 r cHmxKaer pocr rpx6a B 3 pa3a, pocT mpeKpamlaerca yepes 6 AHEM. 
100 000 r mpaxTuuecku yOnBaer rpu6 B MoMenT O61yyeHua. AHayiornunpte pe. 
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3YJIbTATbI Jai OMBITHI, NPOBeAeHHbIe AIA BbIACHCHHA BJIMAHMA OOYYCHHA Hal 
pocr (butodropst Ha ucKyccTBeHHOl cpene. Tpu6 paccepanca B mpoOupkyu Hal 
OBCAHOM arap HW mocie NOABeHUA MuleIHA OOyYancA Bo3samu 10 000, 20 000} 
u 100 000 r. Pocr rpv6a oleHMBaJICA B OTHOCHTeJbHBIX eC/MHHIaX. | 
B ta6n. | nmpuBenenbt WaH-| 
Hbl€ OJHOTO 3 ONbITOB, M3 KO-) 
Bauanve o6yyenna Ha poct Phytophthora infestans TopbIX BHHO, TO o61yyeHHe | 
Ha HCKYCCTBeHHOH cpese (pacceB 23 | 1956 r., O61y- proprpaer ocnab6meHue pocta 
CR eee tbuTodropbl mo cpaBHeHuto ch 

KOHTpOJIeM IpONOpWHOHAaJIbHO 

MuTeHCHBHOCTb fea oe ge B OTHOCHT. mo03e oOulyueHHA. Ilocne o6u1y-} 

oa: yenua jo30% 100000 1 poer 


Ta6uauna ft 


oe KOHTPOJIb 10 000 r 20 000 r 100 000 r rpuoa PE tae npeK pel 
wlaetca. C Weblo MmpoBepuTp} 
YCTOHYHBOCTh KOHHHH XK (00- 
6 3 4 1 1 JIYYCHHIO MIPOH3BOAMJICA pacceB 
8 3 0,75 1,2 0,75 43 O6YUeHHOM KYAbTypEI Hall 
10 4 0,57 1,7 0,46 
18 6 1,2 0,25 0 CBexKYIO IIHTATCJIBHYIO Cpeylye 
24 8 1,4 0,62 0 yepe3 12 qHeH nocne o6ny4e-8 


Hua. Tlepecep u3 npo6upok, 
o6yueHHEIx Jo30H 10 000 r, aan MullenHi, HHYeM He OTIMUAIOWIMHCA OT KOH-§ 
TpombHoro. IIpu mepecepe u3 mpoOupok, oOsyueHHEIx Jo30H% 20 000 r, pocTe 
rpHOa Obl WosaBseH, MHUeIMH mpelcraBlAN COOOK e1Ba 3aMeTHbI cepoBaTHIiy 
mymoKx. Odsyyenue Zo30H 100 000 r BuI- 
3bIBaeT, 10-BHAMMOMy, rHOeb KOHH NH; 
MULeIWH TIpH mepecepe He MOABIAeTCA. 

Bo II cepuu onpiros 6bl10 u3y4eHo 
BJIMAHHEe OOYYCHHA Ha 3aparKaeMOCTb 
KiyOHel Kaptodeia dbuTodropow. Onp- 
TbI MpOBOANIHCh CeAYIOUIUM O6pa3som. 
KayOHM KOHTpOJIbHbIe UH OOYYeHHBIC 
nosoh 10000 r 3apaxkanucb rpu6om 
IYTeM Orpy2xKeHuaA JBa-TpH pa3a BO 
B3BeCb MULCH, MPHOTOBJICHHY!IO Ha 
TleperHaHHOH W3 CTeK/Ia BOAONPOBOAHON 
Boe. [locne storo KNYOHH MOMellasucb 
BO BylaxKHYIO aTMOCiepy H OCTAaBMAHCb 
IIpH KOMHAaTHOM Temmepatype (15—18°). 
B mocnexyioume HH mMpoBosxunucp 
HaOJHONeHHA 3a MOABJICHHeEM KOJIOHUE 
rpwOa uM cocTtosHuemM KlyOHel. 

Ha6mofenua nokasanu (puc. 2), uro 
OO1YYeHHbIe KYOHH 3apaxKaloTcs CHJIb- 0 
Hee, UEM KOHTPOJbHbIe. Ognako 3yecb O123456 78 9WUNRBH 
HeOOXONMMO OTMETHTb, YTO KJIYOHH KOH- Apa nocne obnyvern 
TPOMbHBIE U OOYYEHHDIC TOC Te TOMelte- Pue. |. Bausnne oOnyueHua Ha pocr Phyto- 
HHA HX BO BulaxKHYIO aTMocepy HaXOAM- phthora infestans De-Bary na somTHKax} 
JMCb B pa3JIMYHOM ()u3HOMOrMueCKOM  kapToders. J — Kontponb, JJ — 10 000r,)) 
cocrosHun. KonTpoubHple KTyOHH Cpasy ITT — 20 000 r, /V — 100 000 r 
7Ke HauHHaH SHEPprHynO Mpopoctath, , 
Tora Kak OOYUCHHbIC KIYOHH OCTaBasIMCb B COCTOAHHM MOKOa. Oru pasan-hh 
UMA HeEOOXOLHMO YUHTHIBATb IPH OLMeHKe BbIMIeCH3IOMKECHHLIX Pe3YJIbTATOB. | 

Jlna Oonee WeTambHOoro uccHeqOBaHUA STOO BOMpOca MpoBosuNch HaGutO-| 
JHA 3a pocToM (uTodropbl Ha JIOMTUKaX OOYYCHHbIX HW KOHTPOJIbHbIX KTyOHeH| 
KapTodema. Pacces NpOHSBOAMICA B CTEPHbHbIX YCOBHAX Ha JOMTUKaX, OOuYy-| 
YeHHBIX 2o3amu 10 000, 20 000 u 100 000 r. TIpoussogzuaca mogcuer nuiomayn,f 
3aHHMaeMOl TpHOOM B pa3sJIMYHbIe THU MOcMe pacceBa. 

Borin momnyuenbl cuelyioulve pesynbrater (puc. 3). Ha nomruKax oOmyuen-| 
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HbIX KuIyOHeH pu poc Obicrpee, ueM Ha KOHTPOmbHBIX. Uepes 6—7 Hel Mocae 
3apaxKeHHA MUIeMH MOKPbIBaJI BCIO HOBEPXHOCTb JIOMTHKOB, a yepe3 9 qHeH 
CTaJl CepeTb, YMCHbUaacb B pasMepax. JlomruKku KapTodbeia K 2TOMY BpeMeHH 
nouepHeIH WM HavasH THUTb. M3 puc. 3 BuAHO, YTO C NOBHILeEHHEM JO3bI O6yye- 
HHA KyOHeH pocr dutodroppr yse- 
WHUNBAeTCH, H PpHO Gbicrpee BbIsHI- 
BaeT rHvenue cyOcrpatra. Ha somru- 
KaX KOHTPOJIbHbIX KsiyOHeH rpu6 5 
pacteT MeyieHHee, 3aHHMaeT MeHb- 
myo nwowlayb, H THHeHHe JOMTH- 
KOB He HacTynaeT 4yepes 12 aHeilt. 
Pes3yJIbTaTbl MOCJ@LHHX OMbITOB 10- 
Ka3bIBal0T, UTO OO YYeHHe BbISbIBaeT 
TakHe H3MeHeHHA B KapTOdesIbHbIx 
KJIYOHAX, KOTOPbIe IPHBOAAT K HH- 
TeEHCHBHOMY pocTy (PuTodroppl u O6pi- 
CTpoMy 3arHuBaHutlo cy6cTpata. 
IlapannembHo c ma6opaTopHbIMu 
ONbITaMH H3y4asacb 3a00/1eBaeMOCTb 
o6yyeHHOrOo KapTodeia B mpou3- 
BOJCTBEHHBIX YCJIOBHAX XpaHeHHa. C | 
IleJIblO BbIACHEHHA BJIMAHHA OOYYe- d a tf i OY UA wD & 
Hua Co®% wa mopaxkaemoctb KyOnel Atti Totae sapasecenus 
OblIM BbIOpavbl HaWMeHee Ouaronpu- Puc. 2. Bunsune oOyuenus Ha 3aparKaeMOCTS 
ATHDIC MIA XPAHCHHA YCIOBHA BOT- xqy6nei Kaptodena Phytophthora infestans 
BeTCTBCHHbIH BeCCHHHH TNepHod. De-Bary. 3apaxenne 30 XII 1955 r. O6o3naye- 
KouTpovbHbli =u oOYUeHHBIi HHA Te Ke, YTO H Ha puc. | 


HO KRYOHE 
= 8 


kOMOHUL 


CpedHee Yucno 


/3mapta yo30H 10 000r Kaprodenb 


no 80 Kr Kaxkforo BapHanta, XpaHusica B CeTKaX BBepXHeil uacru 40-TOHHOrO 
_3aKpoma C kaptTodejem. OnpiTHpie napTun KiyOHeH xpaHnuaucb c 16 II] no 


(16 V B ycnoBMAX HeNpepbIBHO NoBbIiatolyelicA TemMneparypl (c 3,1 yo 10,4°) 
WM OTHOCHTeJIbHOH  BuJlaxKHOCTH 


Bo3yxa, Onu3kon kK 100%. 
PesyuIbTaTbl yueTa moKa3a- 
JIM, UTO Noce 2 Mec. XpaHeHHA 
BTapTuH OOMYYeHHOTO KapTo- 
(ped OKa3aOCb B TPH pa3a 
Goble 3a60eBIUHX KTyOHeH 
MO CpaBHeHHIO C KOHTPOJIbHbIM 
BapvaHtom — 14,9%  BMecto 
4,3%. CiemoBaTeIbHO, B pe- 
3ylbTaTe o6myyenun Co® no- 
paxkaeMocTb kKJIyOHeH KapTo- 
(ena MHKpPOOpraHH3MaMu : 3a- 
MeTHO yBemuUuach. Ocnopnoe 
KOJIMUECTBO OOJIBHBIX KTyOueH, 
sy A a Ta a Kak OOJIY4eHHbIX, TaK MH KOH- 
Ani mocne sapaxenun TPOJIbHBIX,  OblIO MopaKeHo 
rpuOamu Fusarium sp. K mo- 
Puc. 3. Pocr Phytophthora infestans De-Bary Ha 10M- MeHTYy yUeTAa ONbITa B KOHTPOMb- 
THKAX OOJIYYCHHBIX HW KOHTPOJIBHBIX KyOneH KapTOe- — propy Bapvante 92% K1yOnelt 
ua. Pacces 24 II heen Sera a Te we, uTO Hw MpopocslM, B TO BpeMsa Kak B 
ae BaplaHTe C OOyueHHeM IIpo- 

pocmux KsTyéHel He OblIO. 
Takum o6pasoM, pesybTaTEI JaOOPaTOPHbIX MH MPOH3BOACTBEHHOFO OMbITOB 
COrmacOBaHHO CBHJeTeIbCTBYIOT O OOIbINel BOCIPHMMUAMBOCTH K 3apaxKeHHIO Kap- 

Toenn, OOMYUYeHHOFO Osamu 7{-NyUeH, 3aep2xKUBalOUHMH MpopacraHve. 

Tlanbueitime Ha6m0eHuA MoKa3asiu, YTO ON|peseeHHOe BIMAHHE Ha 3a0oVIe- 
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BaeMOCTbh OGJYYCHHBIX KIyOHeH KapTodelA OKasbIBalOoT YCJIOBHA XpaHeHHA. 
B caenyrollem onbire OOY4eHHbIH HW KOHTPOJbHbIM KapToesb XpaHwsicA pH 
OlarOnpHATHOM pexKUMe: B AlkMKaX eMKocTbiO 10 Kr, Mp TemMepatype OT 0,5 jo 
6° pecHolt u or 7 Wo 14° seToM HM OTHOCHTeENbHOM BUaxKHOCTH BO3TyxXa 90—92%. 
B peceHHuit Mepwok, MOKa KOHTPOJIbHIM KapTodelb He MpoOpoc, KOMMYeCTBO 
6OIbHBIX KYOHeli OblO IpHMepHO OMHAKOBLIM B OOONX BapwaHTax: 2,2% 
y KonTpoubHoro u 2,0% y o6nyyenHoro. B 9Tux ycnOBuAX XpaHeHHA OTpHila- |} 
TeNbHOTO BIMAHHA OOMYYCHUA Ha 3a6OMeBaeMOCTh KapToesA He HaOMIOMasOCb. — 

Tlpu jambuelimiem xpaHeHHH B JIeTHHE MeCAllbI BC€ KOHTPOJIbHbIe KYOU M3POCIH, 
CMOPLIMJIMCb H MOTepAIM TOBapHY!O WeHHOCTb, TOra Kak OOJY4eHHBI KapTo- 
(belb COBepLIeHHO He Mpopoc, JIMUIb HeKOTOpble KA YOHM ClerKa MOABAIH. 

Takum o6pa30M, MomyueHHbIe HaMH JlaHHbIe MOSBOJIAIOT 3aKJIIOUMTb Cue 
jyroulee. 

1. O6nyuenne Co” nofaBaaeT pocT BereTaTHBHOH (opmbl rpu6a Phyto- 
phthora infestans mponopivoHaibHO ose oOmy4eHHA. | 

2. Jlosa 10 000 r, pekomenayemaa [IA 3alepxKKH NpopacTraHusA KapTodeAa |} 
Ip XpaHeHHH, He OKa3bIBaeT 3aMeTHOFO BJIMAHHA Ha AKU3HECMOCOOHOCTb KOHH- 
IMambHonw cdbopmpl rpuoa. 

3. [Ipu neOaronpHATHbIx YCOBHAX XpaHeHHA (BbICOKOH TeMIepaType HU BBI- 
COKOH OTHOCHTeIbHOM BulaXKHOCTH BO3AyXa) KTYOHN, OOyueHHbIe W030 10 O00 r, | 
CHJIbHee MOpaxatoTca (PUTOMNATOreHHLIMH MHKPOOPraHH3MaMH, eCIM 3apaKeHHe | 
IIPOMCXOANT BCKOpe Nocse OOyueHHA. 

IIpeqcrouT BbIdCHHTb, KaKOe BJIMAHHe Ha YCTOMYMBOCTb KapTOelA OKa3bI- | 
BaeT 3aepxKKa MpopacTaHua OOYYeHHEIX KIYOHeEH B BeCeHHe-JIETHHe MECALBI, | 
A TaKKe MpPOMOKUTEbHOCTh MepHosla C MOMeHTa OOYUeHHA WO 3apamkenua. | 

XotTa Oojee CHbHOe Mopaxkenuve OOMYYeHHBIX KIyOHEH rpu6amu Phyto- } 
phthora infestans u Fusarium sp. MoxkeT 3aBHCeTb OT pa3HblX NPH4HH, BIWeIOM 
Oo/biuad 3a60TeBAeMOCTh KapTOeA B PeSyJIbTaTe BO3eHCTBUA {-JTyYaMH AB- 
AAeTCH CeACTBHeEM TuIyOOKUX VM3MeHeHHH B MpolleccaxX OOMeHa BelleCTB, BBI- 
3bIBAeMBIX B TKAHAX KYOHeEH HOHH3UPyrollel palMalnel. 

TlockombKy Ovonormueckoe JeHCTBHE OHOU UH TOH Xe LO3bl M3YYeHHA 3aBH- 
CHT OT OCOOeHHOCTeH H COCTOAHHA OObeKTAa, CMocoba HU cpoKa OOydeHHA, TO 
MOXKHO TpellosaraTb,YTO YKa3aHHble (pakTOpbI OYAYT OKa3bIBaTb OMpeleseHHoe 
BJIMAHHe HM Ha CTeNeHb YCTOMYMBOCTH KIyOHeEH K MHKpOopraHH3mam. Tlostomy 
ociaOJleHHe OTPHUWaTeMbHOTO WelCTBUA \-H31yYYeHHA Ha 3a00/leBaeMOCTb Kap- 
TodesIA MOXeT ObITb JOCTHTHYTO, OYeBHAHO, NOAGOpoM HanOoee NOAXOMAULMX 
YCJIOBHH OOYUeHHA, C yUeTOM (u3sHOMOrMYeCKOrO COCTOAHHA KyOueH. 


IIpuuocum rayOoxyro OnarogapHocrb B. A. Py6uny nJI. B. Merauuxkomy 3a } 
PYKOBOZCTBO padoToH. 


Ilocrynuao 
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SOOJIOL H 


X. M. CAHJIOBA 


O PACIIPEXEJIEHHM ®OPAMUHUGEP B TOJHILE OCAXKOB 
Z OXOTCKOFO MOPSA 


(ITpedcmaeaeno axademuxom E. H. Haeaoeckum 9 TIl 1957): : 


Hsyuenuve pacmpeyemenua COBpeMeHHBIX (bopamuHudep B HacTOstIee Bpemst 
mpMoOperaeT pce Oombiee 3HaveHHe. SaceaiaA MONTH BCe yuacTKH MOpcKOrO 
Ha, JOHHbIe PopaMUnA*eph! ABJIALOTCA HaeXKHLIM MHLUKATOPOM ycuOBH Cpesbt 
WM MOPyT ObITb HCNO/bSOBaHbI AIA PaCuJIeHeHHA YeTBEPTHUHbIX MOPCKUX OTJO-' 
menu (*). Lannie 10 coBpeMeHHLIM PopamuHUdepam OxorcKoro MOpA MOxKHO! 
HalTH B OCHOBHOM TOJIbKO B paOorax 3. I. Hleapunoii: (2-4). 

B wHacToslileh padote felaeTcd MOMbITKa paCuIeHHTb OTO%KeHHA OxorT- 
CKOrO MOPA, BCKPbITbIe PPYHTOBLIMH TpyOKaMH, Ha He€CKOAbKO TOPH3OHTOB Ha 
OCHOBaHHM CMeHbI B HAX KOMIJIEKCOB HW PpyNMHpOBOK JOHHEIX Popamunudep. 

Benegcersue Toro, uTo dopamuHudepbl, HalieHHbIe B TOILE OCaqKOB, AB-| 
JIAIOTCH B MOLABIAIOULEM OOJIbIIMHCTBe HbIHe KUBYWIMMHM BUuaMu, MpelcraBn-: 
JIOCb HEOOXOJMMBIM B NepBylO OUepeb WeraibHO H3YYNTb UX COBPeMeHHOe pac- 
lipocTpaHeHHe B OXOTCKOM MOPpe, BLIABHTb HW 3aKapTHPOBaTb HX OCHOBHbIe rpyll- 
mupoBku. ConocraBjeHue JaHHbIX O COBpeMeHHOM OOuTaHHH cbopamuHndep 
Cc MaTepHalaMu 0 paciipeweseHHio UX B TOJILMLE OCaNKOB aJIO BO3MOXKHOCTH Cye- 
JlaTb BbIBO, 06 H3MeHeHHH MpHJOHHbIX YCOBHM MOps 3a BpeMA OTMORKeHUA 
9TUX OCAaKOB. 

B Weiax BbIeIeHHA KOMMJIEKCOB HM FpyNMHPOBOK HaMH M3y4aOcb M0- 
UlaHoe paciipocrpaHeHne OTebHEIX BUOB. MatrepvasioM nocyxKHIM NOBepx- 
HOCTHBIC MpOObl JOHHBIX ocayKoB (0—5 cm), B3xATbIe skcHeAMUMAMU MuctuTyra 
OKeaHOJIOrHH MO BCeH Moulagu Oxorckoro Mops. Becero 60 o6pa6oraHo 
700 mpo6 ocaaka u usyyeHO OKOsO 25 500 pakoBuH cbopamuHndep. 

Jas Kaxoro u3 70 u3y4eHHEIX BUOB PopaMuHUdep ObIIM COCTABJICHbI KapTbl 
apeaJlOB C JlaHHbIMM MO KOJIMYECTBY SK3eMIIIAPOB Ha KarkLol crantun. Iopz- 
cueT ocoGeli Popamunudep NpoBoAMICA u3 pacueTa Ha OMpeseJeHHbIM Bec OCa- 
Ka. CBeeHHA MO OOMLEMY KOJIMUCCTBEHHOMY paclipesesieHHiO JOHHbIX (POPaMHHH- 
cbep B OxoTcKoM Mope TIpuBexeHbI B MpesbIyuleh cratbe (°). 

OxkonTypuBanne Miollalel C paBHbIM KOJMYeECTBOM 9K3eMIMAPOB opamu- 
Hudep MpOBOMOCb C Y4eTOM M3MeHeHHHi petbea Ha (°), rPpasxysomerpuseckoro 
WM OTUACTH XMMMUeCKOFO cocTaBa ocayKoB (“), a TaK2Ke XapakTepa MpUHOHHBIX 
BOJHBIX Macc (HX TeMMepaTypbI, COMCHOCTH HM COfep%KaHHA PaCTBOPeHHOLO KUC- 
nopoya). B pesybTaTe BbIABHJIMCb PpaHUltbl apeaIOB H HanOoulee Onaronpuat- 
HbIe€ YCOBHA OOMTAHUA AIA KaxKoro Bua. Paccmorpenue apeanoB NoKasavo, 
UTO 6O/IbIIMHCTBO BUOB (60%) ABAAeTCA CTeCHOOMOHTHBIMH HM pacipocTpaHeHbl 
B lpeelaX TOJbKO MaTepHKOBOH OTMeJM, TOJIbKO MaTepHKOBOrO CKOHa Hn 
TOJbKO TIYOOKOBOAHOH WeHTpaIbHOH YaCTH MOPA; 3 STHX BUAOB 15% wMetroT 
OYeHb Y3KHE apeasibl Ha OTACbHBIX YUACTKAX BbILIe MepedHCMeHHbIX FeoMopo-, 
“OrHUeCKHX palionoB Mops”. Menbuiad uacTb (40%) BuOB ABIACTCA 3BpPHONOH- 
THBIMH MW UMeeT WMPOKHe apeasibl B MpeewaX MATepHKOBOM OTMeNH HM CksOHA 
UM B lpelewaxX MaTepHKOBOFO CKNOHA MU TAYOOKOBOAHOH WeHTpasibHOW YacTH 


Oxorckoro Mops. 
1213 


B jlamtbueliiem myTem comocTaBseHuA apeaJioB B OxOTCKOM Mope ObIIH BBI- 
JeeHbl TPH KOMIWIeKca (opamuHUudep: MaTepHKOBOH OTMeJIM (9 rpymmupoBok), 
MaTepHKOBOrO CKsIOHa (9 rpynMHPOBOK) M WeHTPasIbHOM YacTH MOpA (3 rpynnu- 
PpOBKH: KOTMOBHHDI JleporuHa, NOABOAHBIX BOSBbILMeHHOCTeH HM 1OASHOH ray6o- 
KOBOJHOM KOTJIOBHHBI). 

Jina BbiicHeHud pacipeenenun PopaMuHudep B Tose MOHHbIX OTJIOAE- 
uuli OxorcKoro Mops Obluiv u3syyeHb! 30 HaHOovlee AIHHHbIX KOJIOHOK M3 Pa3sJH4- 
HbIX palioHOB Mops. OObl4HO HCHOMb3OBaIMCb (PpakUMH Me€XaHU4eCKOTO aHa- j 
jIW3a JWI TOTO UTOObI MOXHO ObINO TOUHO COMOCTaBUTb JaHHbIe 10 MuKpota- | 
yHe ¢ JINTOMOrMUeCKUM COCTaBOM oca{KOB. PakoBHHb! PopamHHNdep BO BCeX 
KOJIOHKAX HMCIOT XOPOLIy!0 COXPaHHOCTb: He HECYT C/IeqOB pacTBOpeHMA UM OKa- 
TanHocTu. DopamuHudepbl, OOHapy- | 
YKeHHbI€ TOJIbKO B KOJOHKAX HM He 
HaHeHHbIe B MOBePpXHOCTHOM CJI0e 
ocayKOB, B OXOTCKOM Mope HeMHO- ! 
rOuHCIeHHbI, Bcero 3 Bua: Uvigerina 
echinata Saidova, Listerella primae- 
va (Gushman) u Bolivina alata (Se- ° 
guenza). Ilourm Bo BcexX KOJIOHKAaX 
OTYeTIMBO HaOwOaeTcA BepTHKaJib- 
Has CMeHa BuyoBoro cocTaBa (opa- 
mMuHHdep. Kak mpaBHsio, B Ka2KJOM % 
paiioHe MOpA B KOJIOHKAaX IIpOMCXO- © 
JWT YMeHbIeHHe CBepXY BHH3 KOJIH- § 
YeCTBA OTHOCHTeIbHO Oomee ry6o- | 
KOBOJHBIX BHJOB H MOABJeHHE OT- 
HOCHTeJIbHO O0uIe€@ MeIKOBOJHBIX 
cpopamunudep. Ota cMeHa B OOVJIb- 
IUMHCTBe CyuaeB COBMafaeT CO CMe- 
HOM JMTOWOrMYeCKOrO CocTaBa OCaj- 
KoB. BeptnKasIbHoe pacnpeyeneHue 
HM CMeHa (ayHbl NOSBOJIAIOT pacue- 


Puc. 1. Muvumanbupie rayOunbt OxorcKoro yyy IpoliqeHHbIe FpyHTOBLIMH Tpy6- 
MOPA BO BPeMA OTOXRKEHNA BTOPOrO TOpH3OHTA 


(cxema): J — KonOHKH, BCKpbIBuMe BTopof KAMM OTJIOKCHHA Ha TPM POPUSONTas 
fopH30HT, 2 — KOJIOHKH, He BCKPbIBLIHe BTOpOH Tleppprit (BepxXHuli) TOpH3OHT 


TOpH30HT IipoHeH MOUTH BCeMH KOJIOHKAaMH, 


3a HCKJIOUeEHHEM JBYX 3 KOTVJIO- 
Bpunbl TMHPO, rye momuHoctb ropusonta 6omee 5,5 m. B wxHo ray- 
OOKOBOAHOH KOTJIOBHHE MOL\HOCTb MepBporo ropv30ontTa 2—4 Mm; B KOT- 
mopuHe JieprornHa 1,5—2 mM; y nogqHoxKbA B3anaqnoro cKnoHa Kamuarku | 
1,75—2,2 m. Ha cKmonax 1OxKHOM PyOOKOBOAHOH KOTJIOBHHI HW KOTIOBNHBI JIe- | 
plOrHHa MOMLHOCTb BepXHero TOPH30HTa YMeHbilaeTca NO 1 M; Ha CKJIOHAX KOT- 
noBunbt TMHPO — yo 2,5 m; wa cKOHaX NOABOAHBIX BOSBbILWeHHOcTeli AKase-| 
MMH Hayk u Mucruryta okeanonoruu — yo 1—1,75 M nw Ha CaMbIX BO3BBILLICHHO- | 
cTax — 0 0,5 mM. Ha uimMpoKom cepepHoM MeIKOBOAbe MOPS, B ero 3anaqHoH 
4YaCTH, MOWHOCTh BepxXHero ropuHsoHta 1,25—1,75 M, a MecTraMM, BO3MOxXHO, ‘ 
u Oombrue. 

JIuTomorMyueckuit CocTaB BepXHeFo TOPH3OHTa B WeNOM CoBMaaeT C JHTONO- 
THYCCKHM COCTABOM HOBeEPXHOCTHOFO COA OCALKOB HM XapaKkTepu3yeTca BBICO: ' 
KMM CoflepxkaHveM ayTHreHHOrO KpeMHe3eMa, OKONO 30% u Gonee. Bugosol 
coctaB (opamunndep stToro TropHs0HTa B KaxXOM paiione MOpA COOTBeTCTBYeT 
BHJOBOMY COCTaBy HX MOBePXHOCTHbIX TpPYyNMHpOBOK. 

Takum o6pa30M, MoxKHO CuHTaTb, YTO Ha MpoTs%KeHHM BpeMeHH OTIO*KeHHA 4 
OCaKOB BEpXHero TOPH30HTA IIPHAOHHbIe YCIOBAA B OxOTCKOM Mope OblIH MpH- 
MePHO TaKHMH Ke, Kak COBPeMeHHBIe. | 

Bropoli ropH30HT BCKPHIT JO KOHIa He BCeEMH KOJIOHKaMH, a TOJIbKO B3ATHIMH 4 
B 10K HOH TyOOKOBOAHOM KOTJIOBMHE H B paiOHe NOLBOAHHIX BOSBbIINeHHOCTEe;. 
B 10XkHOH KOTJIOBUHe MOMLHOCTh ropusonta Aocturaer 14—20 m, B paiione nog- | 
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OJHOH BO3BbIMeHHOcTH AKaylemun HayK — nopaqka 9 M, a B paliOHEe BOSBbI- 
eHHocTH Mucrutyta okeanonoruu 5—6 m. Takum 00pa30M, MOIIHOCTb 93TOrO 
TOpH30HTa B WeHTpasIbHOH YaCTH MOPA yMeHbUlaeTCA C 1ora Ha CeBep. 

Jlurojoruyeckunit CocraB BTOporo ropusoHTa, MOUTH BO BCeX KOMOHKaX Gomee 
rpyOplii, vem nepBoro. Cogep2xanue SiO,,y;. B HEM pe3kO Majlaer 10 HeCKOMbKUX 
MpOWeHTOB, KM MMaTOMOBbIe WJIbl OTcyTcTByloT. B_  tox*«kHO r1yOoKOBO_HOL 
KOTJIOBHHE M B KOTJOBMHe JlepiornHa OH C/1OX%KeH B OCHOBHOM aJIeBPHTOBO-rH- 
HMCTbIMA WJIaMH, MeCTaMH C MpPOCJIOAMH MeKOaMeBPHTOBHIX HJIOB HW KPYIHBIX 
aJIeEBPHTOB, B OCHOBHOM IIpefCTaBJIAIOWMX coo By JKaHMuecKHe Nemibl. Ha 
NOABOLHBIX BOSBHILICHHOCTAX AJIEBPHTOBbIe OCAKH B ITOM TOPH3OHTe 3aHMMAalOT 
OOuIbILY!O MOWLalb, YeEM B BepXHeM ropHsoHTe. 

Ha ceBepHoli MaTepuKoBoit ormemu, HeMH#oro 3anamuee o. Vousl, BO BTOPOM 
TOpH3OHTe OOHapyxKeH TOT 2%Ke KOMMeKC cbopamuHudep, uTO MU B BepXHeM ro- 
PHS3OHTe; NOSTOMY MO2KHO CUMTATH, YTO HPHAOHHbIe YCIOBAA BO BPeMA OTIOXKCHHA 
BTOpOro TOPHSOHTa 3eCh Maso OTAMYaNMCb OT coBpeMeHHBIX. Jina Oonee Bo- 
CTOUHOM YacTH STOH OTMeH MOKa JaHHbIX HeT. 

Ha matepukopom cKkione IOxuolt KamuarKu via Broporo ropu3oHTa Xa- 
pakTepHO COXpaHeHHe B OCHOBHOM TakK2Ke COBPeMeHHOLO PTyOOKOBOAHOrO KOM- 
iekca (bopaMuHudep C HEKOTOPbIM YBeJIMYeHHEM POH ZBPHOMOHTHBIX BOB, 
jOOWMX [VIA MaTepHKOBOH OTMenM uM CKMOHa KamuatKu. STO yKasbiBaeT Ha TO, 
YTO CCIM 3eCb PIYOHHbI HM OblIM MeHbILe, TO Ha HE3HAUHTEbHYIO BEJIMUMHY, He 
Oonee 100 mM. XapaxtTep NpHAOHHBIX BOMHBIX MAaCC, MO-BYAMMOMY, Take Obl 
O1M30K COBpeMeHHOMy. 

B paiione MOJBOXHBIX BOSBbILICHHOCTeH WeHTpalbHOM wacTH MOpA BTOpoli 
TOPH3OHT XapaKTepH3YeTCA MCYe3HOBEHHeM HeEKOTOPHIX TVIYOOKOBOAHbIX BHOB 
(Bulimina inflata, Cyclammina cancellata, Valvulineria ochotica, Chilosto- 
mella derjugini u pce mecuanbie PopamuHudephi), XapakTepHbIX AIA ZTOTO paii- 
OHa B HaCTOAee BPeEMA, U MpeoOsalqaHneM SBPHOHOHTHHIX BUOB, OOWMX JIA 
NOAHOXKbA MaTepukoBoro cKNOHa Kamuatrku w palioHa MOJBOAHEIX BOSBBIILeH- 
HocTel. Cy mo cocraBy PayHbl, MOXKHO AYMaTb, YTO YCOBHA BO BpeMA OTJIO- 
XKeEHHA BTOPOTO FOPH30HTA B ITOM paloHe MOPA OblIM JIMUIb HeEMHOTO Oosee Med- 
KOBOJHbIMHU, YeM B HaCTOSIee BPeMA: ryOuHbI NopsyKa oT 700 go 1000 m, coue- 
HOCTb H TeMMepaTypa MPHAOHHHIX BOA ObliM O1U3KH K COBpeMeHHbIM. B Hactos- 
meee BPeMA PIyOHHbI B 9TOM patoue or 950 jo 1250 M, TemnepaTypa NpHOHHON 
Bonn 2,0—2,4° u comenoctbh 34,0—34,5% 

B xormopuue JleproruHa Bo BTOpOM TropH30HTe HapsAy ¢ BHaMu MepBoro 
POPH3OHTAa MOABMAIOTCA B HEOOJIbILIOM KOJIMYECTBE OOJIee MEJIKOBOJHbIE H XOJLOQHO- 
BOMHbIe€ BHbI, XapaKTepHble B HaCTOALee BPeMA AIA FPYNNMPOBOK MaTepHKO- 
Boro cKoHa: Cassidulina californica, Virgulina complanata, Nonionella di- 
gitata, Elphidium clavatum, Pullenia subcarinata — u ceBepHoi MarepHkKoOBou 
ormenu: Nonion labradoricum, Nonion grateloupi, Cassidulina laevigata, El- 
phidium orbiculare, Elphidium géesi. Tako BugoBow cocTaB yKa3bIBaeT Ha TO, 
UTO STOT palion Obl Goee MEIKOBOJHbI, YeEM B HaCTOALee BpeMaA, HM yOMHbI 
3ecb OblmM MopanKa ot 700 no 1000 M; BAMAHHMe XOJIOMHBIX OXOTOMOPCKHX BOL- 
HbIX MaCc IIpH 9TOM Goslee OTPaxKalOCb Ha MPUOHHBIX BOAaX, YeEM B HACTOsIlLlee 
BpeMa. | 

B 1OxKHOM r1yOOKOBOAHOM KOTIOBHHE BO BTOPOM TOPH3OHTe MOABJIAIOTCA Ha- 
pALy C rMyOOKOBOHEIMH BUJaMM OTHOCHTEbHO OoMee MENKOBOLHbIC M TeMJIO- 
BOJHbIe BUI, YeM B TepBoM ropusoHTe: Uvigerina ochotica, Cassidulina de- 
licata, Cassidulina laevigata, Gyroidina soldanii, Gyroidina orbicularis, No- 
nion scaphum, Miliolina circularis, Robertina arctica u jp. XapakTepubie 
B HaCTOMIee BPeMA JIA paltoHa NOABOLHIX BOSBbILMeHHOCTeH M CKOHA Kypwuib- 
ckoli rpsgpl. Takoli pasHooOpa3ubiii BUAOBOM CocTaB BTOpOrO TOpu30HTAa TOBO- 
PHT O TOM, UTO 10X%KHad PIyOOKOBOLHAa KOTJOBMHa HMe/la MeHbINMe ryOuHbl 
(nopaqxa 1500—2000 m), yem BO BpeMA OTMOAEHHA MepBOrO TOPH3OHTA. IIpu- 
IOHHbIC BOMbI 3LeCb Ob OU3KM K MpHAOHHbIM BOAaM PpavOHa TMOABOAHEIX BO3- 
BbillieHHocTeit (cM. Bbllue). B wactosuee Bpema ruryOuHst snecb 3000—3300 mM, 
reMiepatypa mpuzonnol Bogpr 1,7—1,8° u conenoctb Gomee 34,7°/o). Bonee 
1215 


pasHooOpasHbIi BOBO cocraB PopamMuHudep Broporo ropH30HTa, MO CpaB- 
HeHHIO C COBpeMeHHOM TpYMMMPOBKOH KOTJOBHHHI, MO3BOMAeT MPeAMOMOKUTH, | 
UTO 3aCTOMHbIe ABJICHHA BO, Ha JHE MPOABJIAJIMCb B MeHbIUeH CTeMeHH, YeM) 
celtuac. IIpeqnonaraembie rmyOuHb! OxoTcKOrO MOpA BO BpeMHA OTMOXKEHHA BTO- |, 
poro ropHs0HTa u306paxKeHbl Ha puc. |. . 

Tperuii rOpu30HT BCKPbIT KOJIOHKAMM TOJIbKO B 10XKHOK r1yOOKOBOLHOH KOT- 
JIOBMHE HU Ha MOABOMHbIX BOSBbIIMeHHOCTAX, HO JO KOHIa HUTe He MpOen. 
JIutonormueckv OH TpekcTaBleH B 9THX PalOHAX B OCHOBHOM MeJIKOaJIeBPHTO- 
BbIMH HvlaMuv. B 1oxKHOM ryOOKOBOLHOM KOTJIOBHHeE B HEM HalieHbl B OCHOBHOM || 
Te 2Ke BUbl, UTO H BO BTOPOM TOPH30HTe, HO HapsALY C HHMH NOABJIAIOTCA He- 
KOTOpbie ellie Ooee MeMKOBOJHbIE H XOJIOMHOBOLHbIe BUAbI, XapakTepHble AIA} 
COBPeMeHHBIX PPYMMUpOBOK CKMOHa CaxamMHa M KamuatKu Aisa rayOun or 100 
no 1000 m: Bulimina exilis, Pseudoparella pacifica, Ehrenbergina bradyi, 
Pullenia subcarinata, Cibicides variabilis, Nonion labradoricum, Elphidium)} 
sp., Miliolina angularis, Pyrgo murrhyna, Virgulina complanata. 

Tlospnenue 3THX BHJOB NOSBOAeT MpeANOMORKUTb, YTO BO BPeMA OTMOHKeHHA 
TPeTbero TOPH3OHTA YCOBUA 30eCb ObIIH HECKObKO Oosee MEJIKOBOJHbIe H XO- 
JIOMHOBOLHbIe, YEM Ip OTMO%KeHHU BTOporo ropu3onTa. I wy6nHbI, NO-BHAMMOMY; |] 
6piu opaaka 1000—1500 M, npugonubie BOA ObIIH OH3KH K COBPeMeHHBIM | 
IIPUAOHHBIM BOaM NOMHOMKbA CkNOHOB KamuaTKu u Caxamuua. 

B pafione noxBOAHBIX BO3BbIWeHHOCTeH Akawemun Hayk uM Mucturyta oKea-} 
HOJOrHH B OTJIOMKeHUAX TPeTberO TOPH3OHTa Take MOABAIOTCA, HapALy 
¢ BHJaMu, HalieHHbIMH BO BTOPOM FOpH3OHTe, Ooee MEIKOBOJHbIC BUI, B 6Ob-| 
WMX KOJIMUeCTBAX 2%KuUBylMe Ha TayOuHax mopsaka 500—1000 m: Miliolina} 
angularis, Cassidulina californica, Ehrenbergina bradyi, Bolivina decussata 
WU p., a TakoKe Bug Uvigerina echinata, He HaliqjeHHbIM B OxoTcKoM Mope B BBIILIIe- 
JEKaWUX oTMOKeHUAX. [loqjo6Hoe H3MeHeHHe BUAOBOFO COCTaBa FOBOPHT O TOM, | 
4TO B 9TOM paliOHe MOPA BO BPeMA OTJIOXRKCHHA TPeTbero TOPH30HTAa TsTyOUHBI | 
ObIIH MeHbLIe NO CpaBHeHHIO CO BpeMeHeM BTOpOro ropH30HTa, NopxzKa oT 500} 
no 700 M, a MpHJOHHbIe BO ObIIH OM3KH K COBPeMeHHbIM BOJaM CKJIOHOB} 
KamuaTKw nw CaxanuHa. 

M3 nomy4enHoro HaMH MaTepHasia BUHO, YTO Ha NPOTA*XeHHU BCero BPeMeHH | 
HaKOMJICHHA OCA\KOB, BCKPbITbIX FPyHTOBbIMH TpyOKamu, OxotcKoe mope HCIBI- 
TbIBaeT TMocTemeHHoe Norpyxenne. IOxwKHaA ryOOKOBO,HaA KOTJOBHHAa HeCoM- | 
HeEHHO CYILECTBOBaJla Y2Ke BO BpeMA OTMOMRKCHHA TPeTbero TOPH3O0HTA, HO UCIBI- 
Tala MHTeHCMBHOe OMyCKaHe B KOHI[e BPeMe€HH STOO TOPH30HTa, MH BO Bpe-| 
MH OTJIOXKeHHA BTOporo TropHsoHTa. B sTO Ke BPeMA 3HAUHTEIbHO OMMYCTHIOCb 
HO 4 KoToBHHbI JiepioruHa.B anoxy »xe BTOporo ropHsoHTa 3yecb Onn | 
rIyOHHbI NIpHMepHO TakHe Xe, KaK B PaiHOHE MOABOAHIX BOSBIIMeHHOCTeH ,— } 
nopayka oT 700 no 1000 m. 

Cy no oOulemy oO6uKy CbayHE! CopaMUHUdep, OTMORKeHUA, BCKPbITHIC KO- | 
JIOHKaMH, OTHOCATCA K YeTBepTHUHOMY epoxy. JiBa HWKHUX TopHs0HTa, 
MO JaHHbIM JIMTOJOPHYeCKOrO HW J\MaTOMOBOTO aHaJIH30B, BePOATHO, COOTBET- | 
CTBYIOT MWIeMCTOMeHY, HO COMOCTaBHTb Kak bi U3 HUX C OMpeeeHHBIME | 
910XaMu 10 PopaMunNdepaM He MpecTaBIAeTCA BOSMOXKHbIM. Cyia m0 xapak- | 
Tepy dayHbl topamMunndep, KPYyNHbIe KJIMMaTHYeCKHe H3MeHeHHA, HMeBIIIME 
MeCTO B IWeHCTOWeHe, Ha MPHNOHHBIX yCnOBHAX OxoTcKoro Mops He oTpa3H: | 
uch. Crekyer NouepKHYTb, UTO B TeUeHHE BCeEFO BPEMEHH HAKOMJIeHHA OCAIKOB, | 
BCK PbITBIX Pp YHTOBbIMH Tp YOKAaMH, BUSY4eHHBIX palioOHaX MOPA COXpaHAIHCb HOp- 


MaJIBHblIe MOPCKHE YCJIOBHA, HM HHKAKUX OTIpCCHEHHBIX 6acceliHoB 3ilecb He ObIIO- 
VucrutyT okeanosiornu Tlocryniao 
Akajlemuu Hayk CCCP 6 III 1957 

UWHMTHPOBAHHASA JIMTEPATYPA ) 
1X. M. Can fos a, JAH, 93, Net (1958). 2 8) FP iy eApuua, Mceneq. ans- 
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Hokaaye Akanemun nayr CCCP 
1957. Tom 115, Ni 6 


PHSHOMOL HA 


A. 1. KJFAQMEHKO u P. A. HAXONTA 


BJIMAHHE ASOTHOKHCJIOFO YPAHA HA PA3BUTHE 
HW METAMOP®03 TFOJIOBACTHKOB 3EJIEHOW JIATYWKH 
(RANA ESCULENTA) 


(Ipedcmasaeno axademuxom E. H. Ilaeaceckum 20 V 1957) 


Xora ONOMOrHYECKaA POJIb MUKPOITEMEHTOB yxKe B 3HAYMTebHOM Mepe oc- 
BellleHa B MTepaType (*) sHaueHHe YpaHa, KaK MUKPO3seMeHTA, JIA XKUBBIX OD- 
TaHH3MOB U3y4eHO MaJlO M CaMbIi (akT erO IPHHaIexKHOCTH K MUKpOOHOSe- 
Me€HTaM YCTaHOBJIeH CpaBHUTeIbHO HedaBHo (°). [loka3ano, uro B OpraHu3Me HaH- 
OOJIbILIEe KOJIHUECTBO YpaHOBbIX COeIMHEHHH HaXOJMTCA B ULMTOBUAHOM xKeuese. 
YpawH Obl HalijeH Tak2Ke B IMOPMOHAMbHIX OpraHax uenoBeKa. B cBasu c dak- 
TaMM HaXOKJeCHHA ypaHa B WHTOBUAHOH Keese, Mb! PelluJIM MPOBepUTb BMAHHe 
ero Ha pa3BUTHe H MeTaMOpdo3 TOMOBaCTHKOB. 

OnjofoTBOpeHHad UKpa 3eeHOM JIATYWIKH OT OHO CaMKu pacnpenena- 
MaCb NOpOBHY B OaHKH C pa3JIHYHOM KOHWeHTpallMeli a30THOKUCOTO ypanHa: 
1, 10, 20, 30, 50, 80, 200 mr na 1 a Bonn. Kputepusamu Ana cyxkeHuA O BIINA- 
HMM 9TUX PaCTBOPOB Ha pasBUTHe VKPUHOK JATYWIKN CayxKuNH: 1) NOoABMeHHe 
OusaTepasbHOH CHMMeTPHH Y pa3BHBaIOllNXCA FOMOBaCTHKOB HW OCBOOO*KeHHE 
OT OKpy2KalolleH ux Cu3u; 2) BpeMaA Mepexofa K CBOOOAHOMY NepexBuxKeHHIO; 
3) Bbi2KHBa€MOCTb Pa3BHBIIMXCA FOJOBACTHKOB. 

Ha6mozeuua B TeyeHHe 10 qHeH NOKa3amu, YTO YpaH JIA TOMOBACTHKOB He 
ABIACTCA HHAUPPepeHTHbIM IIeEMCHTOM. XOTHA OH HE OKA3bIBaJl BJIMAHHA Ha pa3- 
BUTHe OUaTepasIbHOM CHMMETPHH, HO OH B HallHX OlbITaX 3AMe€THO YCKOPsiI Me- 
pexo| roujOBaCTHKOB K CBOOOLHOMY TNepeABH2KeHHIO HW YCH/MBaJI BbIHOCJIMBOCTb 
MOOMbITHDIX XXHBOTHBIX Ha Ooee NO3AHUX CTamuax. JlaxKe npu BbICOKOH TemIe- 
patype okpyxXatoulei cpeypt (30—32°) ronopacTHkK B pacTBOpaX a30THOKUCIIOrO 
ypaua ellle Jomro xu nocne ruOemM KOHTpOsbHbIX. [lopropHble oMbiTHI asin 
TaKHe Ke pe3yJIbTarTHl. 

Tak KaK BbIHOCJIMBOCTb H YCTOMUHBOCTh OpraHH3Ma TeCHO CBA3AaHbI C OOMeH- 
HbIMH IIpolleccaMy, a MocmeqHHe OOYCOBIMBAIOTCA HEPpBHOM M 9HAOKPUHHON CH- 
CTeMaMH, TO, CCTCCTBCHHO, BOSHHK BOMpOc oO XapakTepe BOseHCTBUA Ha PYHKILUIO 
WIMTOBUAHOH xesesbI. Jad MpoBepKH STOTO BOMpOCca MbI pellIMIM IKCHepHMeH- 
TaJIbHO BLIACHUTb, KaK BJIMAIOT pasHble KOHIWeHTpaluH ypaHa Ha Meramopdos 
TOMOBaCTHKOB. C 9STOM WebiO B OaHKH C pacCTBOpaMM a30THOKUMCIOrO ypaHa 
B KonWenTpaunax: 1, 10, 20, 30, 50, 80 mr na | 1 BogbI Obl Noca*KexbI 10 10 ro- 
JIOBACTHKOB B Kaxkayio Oanky. Koutrposem cayxxum 10 romopacTukoB, ToMe- 
WeHHbIe B OaHKy ¢ YnCTOH BoJOH. Bce romoBacTuKu 6bIIH OHOTO TomeTa. Ue- 
pes 10 queli Kak B KOHTPOUe, Tak M B ONbITe y FOJIOBACTHKOB NOABHIMCb 3a4aTKY 
3allHux KOHeuHOCTel. TucronoruuecKH Y KOHTPOJIbHbIX TOJOBaCTHKOB MO”KHO 
6bIIO KOHCTATHPOBAaTh eCKBaMallui0 KJIETOK CJIM3HCTOM KUINeCYHUKAa, Y ONbITHDIX 
*Ke STOFO He HaGmtOnanoch. Uepes 17 AHelt KOHTPOJIbHbIe FOOBACTHKU MOrHOIN, 
OUCBHAHO, MOA BMAHMeM BbICOKOM TeMNepaTypbl Cpespl, 31°; mpu 9TOM y HHX 
ObIIH SAMCTHO BbIPOCWIMe 8a4aTKH 3aHHX KOHEYHOCTeH; THCTOMOPM4eCKM y HUX 
ObliO KOHCTaTHpOBaHO Hatalo OOpas0BaHHA CKNaOK CIM3HCTOH KUINedHUKa. 
TonopacTuku, HaxO,MBUIMecd B pacTBopax ypaHa, *XKuwJu ellle 35 Ane ocue 
THOeIM KOHTPOJIbHBIX, OMHAKO HUKAKMX JaJIbHeHINMX MPH3HakOB MeTamMop@o3a— 
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HM BHeIIHUX, HA BHYTPeHHUX — Y HUX He HaGOMaOCb. OTH TOMOBACTHKH MOXO 
pocim uw OblmH JHIb Ha 2 MM JWIMHHee, eM B epBble AHH OMbITa. 

Dror OMbIT NOATBEPAU, YTO YpaH YCHJIMBaeT BbIHOCJIMBOCTb FOJIOBACTHKOB 
K BPeHbIM BO3elCTBUAM CpebI M MOKa3al, YTO B KOHIeHTpallHAX, HCIOJIb30- 
BaHHbIX B HallHX OMMbITaX, OH yrHeraeT MeTaMop@o3 HM pOCT MOOMBITHBIX 2KH- 
BOTHBIX. 

Tlanee Mbl nocraBusuelle OHH OMbIT C TuNepTHpeosHsallMeH TOMOBACTUKOB 
c 1o6apmennem ypana u 6e3 Hero. B mupoKue 5-MTpOBble OaHKH OblIO MOMeLLeHO 
no 30 ronoBacrukos. 20 r cBexKel OblUbeH HKeMe3bl PaCTHPaJIH B CTYNKE C TOJYEHbIM 
CTeKJIOM, MomyueHHad Kalluua Oblia pa36aBeHa B 100 cm® guctTumupo- 
BaHHOH BObI HW OTIeHTpHdpyrupoBaHa. SaTem B BOY LOOaB/AJIN BbITH2KKY UM ypaH 
43 pacuera 2 cm? BpiraxKKu Mu 1,10, 50 mr asoTHoKHCoro ypaHa Ha | J BogpI. 
JL KOHTPONA B OMHOM U3 6aHOK OblIa TOKO BbITAKKAa,— Oe3 ypaHa U B OLHOK 
OaHke uucTad Boda. 

TlokasaTenamMu MeTamoptbuyeckoro mpollecca C1yKWIH KaK BHeIHHe MpH3- | 
HaKH: 3akslalKa 3aHuX MW MepeqHHX KOHeYHOCTeH, YKOPOYeHHe XBOCTA, COCTOA- 
Hue poroporo alMapata, TaK WH THCTOMOrMYeCKHe JaHHble O COCTOAHHM KuUIeY- 
HHKa HM Kap (cm. Tau. 1). 

Ta6auua 1 


J\unamuka Meramopduyeckoro npouecca MpH rHnepTHpeou3auHH TOJIOBACTHKOB B PacTBopax 
a3OTHOKHCOrO ypaHa H 6e3 Hero 


é 
= Tlenb Havana NOABAeCHHA MpH3HaKOB MeTamopdosa 
10 
3 i fof 4] 5] of 2 8| 9 40 41 43 15 | 1 
1 | Kontpomb — unctan Boma ss |} —]—] —]—]}—]— = =p = + +} + }0000 
2 | C BbitaxKKOK, HO 6e3 a3.-KHC. ypaHa  |—|—|—|—|— Staleto lies + + Spee) Sasese 
0000 
3 | BorraxKa + a3.-Kuc. ypaH, 1 Mr)a = |—|—|—|—}— +y+] J++ Spas ly ir eel ered 
00 |0000 
4 | Bpiraxka + a3.-Kuca. ypaH, 10 mrja = |—|—]—]—|— tye AIEEE) 4] 4444/4444 
00 0000 
5 | Boirmkka + a3.-Kuca. ypaH, 50 Mrjm = = |—|—/—|—]— Ge iniseatdlemisalmasirarinmacaes mara sear 
000 40000 
IIipumeuanane. — [pusHakop MeTamMopposa HeT,+ NOABJIeHHe SauaTKa 3aqHHX JanoK, ++ yKopoyeHHe 


xBocta, +++ nospsieHHe 3auaTKa seBOH nepewHeH sankH, +++-+ SauaTOK npaBoi nepeqHe sanku, 0 — 
rHOeuIb FOMOBACTHKOB. 


Ananu3 aHHbIxX TaOn. 1 moKa3biBaeT, UTO MeTaMopo3 roMOBaCTHKOB MIpo- 
XOQMT He C OAMHaKOBOH cKOpocTbio. B OanKxe Ne 2 c BbITAxKKOM U3 WIMTOBHAHOM 
*KeMe3bl 3avaTKH 3a,HHX KOHeEYHOCTeH Y TOMOBaCTHKOB MOABUAHCb Ha 6 JleHb 
OMbiTa, YeEMy MpesWIecTBOBaJIH HEKOTOPbIe H3MeHeEHHA B CAM3HCTOH KMIWNeUHMKAa, 
KaK HallpHMep, OTTOP2KeHHe KJIeCTOK CIM3HCTOH, B TO BPCMA KaK B YHCTOM KOH- 
Tpole STH MPH3HAKH NOABHJIHNCb JIMWb Ha 9 eHb OMBbITA. 

Y rojlOBacTHKOB, HaXOAMBUIMXCA B OaHKax NoNo3,4,5, B KOTOpbIe KPOMe BBI- 
TAXKKU ULMTOBHAHOW Keesbl Obll MOOaBeH ypav, ITH MPH3HaKH NOABHJIMCh O- 
HOBpeMeHHO C Oankoi No2, Ho yxKe Ha 8 JeHb onbita B Gankax NeNo 45 y rouo- 
BaCTHKOB HaCTYMHJIO YKOpOveHHe XBOCTAa, Ha 9 JeHb NOABHJICA 3a4aTOK Mepes- 
Heli Jepoit KOHedHOCTH, Ha 10 eHb B OaHke Ne 5 noaBuuacb yxKe NepequAA mpa- 
Bad KOHeUHOCTD. IIpu 9TOM poroBble YeMIOCTH OTTOPraloTca, KHIMCYHHK CHJIbHO 
YKOpoueH, CIM3HCTaA KHUIeCUHHKa OOpa3yeT MHOPOUMCIeHHbIe CKaIKHu. 

B 6anke No 2 na 10 Jenb onbira y romoBacTHKOB HaOMOMaNUCb TOMbKO OTPoc- 
WMe 3a4aTKH 3aHUX KOHeYHOCTeH. B nosOcTH KHWIeYHHKa MHOFO OTTOPXKeHHBIX 
KJI€TOK, a B CJIM3HCTOH Ha4YHHasl0cb OOpa3soBaHue cKayoK. Ha 11 yenb onnira 
HauaJIOCb YKOpOYeHHe XBOCTa H MMeCJIMCb CKaqKH B CH3MCTOH KMWeUHHKa, 
a BOaHKax NoNod, 4, 5Bce rOMOBACTHKH Y2Ke HMeJIH MpaBy!O MepeMHIOWW KOHEUHOCTD, 
YeMy MpeWeCTBOBAIH BHYTPCHHHe W3MeHeHUA — CIM3KCTad KMWIeYHMKa MpH- 
oOpeyla ckKlaq4aTbiii Bu, KMWeCYRHK CHIbHO yKOpOyeH, Havasacb Jerenepallua 
parent: alllapata, OTMNaeHve poroporo alinapata, 4ero B Ganke Ne 2 ene He 

BIO. 


1218 


Ha 13 yeub onpiraB OanKe Ne 2 y ronopacTukoB MOABMUIacb 3akuanKa seBoli 
Tepe2HeH KOHEYHOCTH, HO K KOHLY JHA 2KUBOTHDIe Noru6H. B GanKkax NeNe 3, 4,5 
ce roslOBacTHKH MeTamopdosupoBasn, B 6anKe Ne 5, rae Meramopcbo3 mpoxoyuu 
Olee HHTEHCMBHO 4eM B OaHKkax NeNe 3 u 4 uacrb romoBacTukos norn6v1a. Ocrasb- 
HbIe B BUe KPOWCUHbIX JIATYUWeK KHIM ellie 2 WHA uM Noru6M Ha 15 end onbita. 

B Oanxe Ne 1, B uncTOM KoHTpoue, MeraMopdo3 TromOBaCTHKOB Mpoxo_M 

eWieHHO, BAO. Ha 18 yen onbira y HX JINUIb 3aMeTHO OTPOCIH 3a4aTKH 3al- 
HMX KOHeYHOCTeH. B ciu3ucToH KMUIeyHHKa ObWIM B HCSHAYHTebHOM KONHUe- 
ETRE oOpasoBaHb! CKIaqku. Ponopacruku moru6u C He3aKOHYeHHbIM MeTaMop- 
tbosom. Boo6ule xe, Kak H3BeCTHO “3 sHTepaTypbl (',4), Meramopcbosupyroulue 
B ONIBIT€ TOJOBACTHKM NOrHOaloT BCeACTBHe HHTOKCHKaWMH THPOKCHHOM WIM 
peoOlaanuaA eCTpyKTHBHEIX Mpoleccos Hal mpomudepatuBybimu. B nactos- 
eM 2Ke Cydae HEOOXOLHMO Y4ECTb TakxKe BJMAHKWE BbICOKOM TeMMepaTypbl OK- 
pyxKalouleH cpeyp. 
B mpembiqyulem onblTe MbIl MOKa3aM, TO ypaH TOPMO3HT Mpollecc meTa- 
mopdosa. Mexyly TeM, BOMbiTe C runepTupeoususallueh nyTem JOOaBeHuA THPOK- 
KHHa H3BHe OOHAPYXKUJOCb, ITO A80THOKHCJIBIM YpaH B CHJIbHOM CTeMeHH aKTHBH- 
pyeT MeHcTBHe THPOKCHHAa. 

He BlaBascb B NOAPOOHbIM aHaiu3s KaxKyleHcA MpOTHBOPeYMBOCTN pesyuIb- 
aTOB 3THX JBYX CepHit ONbITOB, MbI MOXKEM CPaBHHTb JeHCTBHeE a30THOKHCJIOFO 
ypaHa B HallIMx OMbiTaxX C JeHCTBHeEM HeKOTOPbIX HHIHOMTOPOB UWMTOBHAHOK 
PKEESbI: THOMOYCBHHOH, THOYpPallWJIOM HM p., KoTOpble OOKUpyIoT PomIHKy- 
AAPHbIe KJICTKH ULMTOBUHOM Kele3bl HW 9STHM TOPMO3AT TOPMOHOOOPa3soBaTeb- 
faylo (ynkuuto. B cayuae ucKyccTBeHHOro MeTaMmopdo3a HO BAMAHHeM THD- 
OKCHHa, THOMOYeBHHa (%) He YyrHeTaeT, a YCHJIMBaeT JeHcTBHe THPOKCHHA. 
\MoxkHo nosaratTb, YTO B aHHOM cCjlydae ypaH Mo cBoemy elicTBuIO ymoyo6- 
JIH€TCA THOMOUEBHHE. 


Uepenopen kui rocyapcTBeHHplli Ilocrynusio 
MeJMIMHCKMM HHCTHTYT X 1956 
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B. b. MAJIKHH 


K BONMPOCY O MPEKPAWIEHHH ®HBPHJIWJIAWUH SKEJTY JOUKOB 
CEPAWA IJIEKTPHYECKHM CTHMYJIOM 


(ITpedcmaeaeno akademuxom JI. C. Iimepr 18 III 1957) 


Bneppble BO3MOXKHOCTb BOCCTaHOBJICHHA HOPMAJIbHOH edTebHOCTH PuOpuA-y 
JiMpytollero CepAua WeliCTBHeM CHJIbHOrO 3JIeKTpH4eCKOrO CTHMY.1a — NepeMeH-} 
HBIM TOKOM BbICOKOrO Halpsxkenna (4800 B) Gbla ycraHoBseHa B 1898 r. IIpescy 
u Barres (°). Tlo3qHee 3THM aBTOpaM ylanocb NpekpaTuTb PuopusAALMIO Ke-H 
JYLOUKOB Cepa H OMHOUHbIM CHJIbHbIM 3JIEKTPpHYeCKHM Pa3pAOM. QTOT MeTODI 
Oka3aJICA YCNeWHBIM JIMMIb TPH Havlo%KeHHH OJHOTO H3 BeEKTPOAOB HeMocpejcT-F 
BeHHO Ha CepAlle. 

B lasmbueliliiem ucceloBaTeM, YCIeWIHO HUCNOb30BaBIUIHe B OMNbITaX Ha CO 
Oakax JIA TipeKpalleHua PUOpHIJIAWMU 2XeyIOUKOB NepeMeHHIli TOK, YKa3bl-# 
BaJIM Pa3JIMUHble MOPOTOBble BeIMYMHbI CUJibl TOKAa, HEOOXOAMMOrO WIA Npekpa-# 
ieHHa PuOpnsAuuu (°-*). Ucnomb30BaHHe YNOMAHYTHIMH BbIle aBTOpaMu Tepe 
MeHHOYFO TOKa He BCerla ONpeseeHHOH MpolomwKuTebHOCTH (oT 0,1 To 0,5 ceK.)m. 
HU Ppa3sJIMUHaA JIMTEbHOCTh COCTOAHHA PHOPHIAUMN JO BO3LeNCTBUA 2eKTpH-G 


Hoe OlpexeseHue NOPOTOBOl BeMMYHHbI SIEKTPHYeCKOrO CTHMYa, HEOOXOAMMOM 
ia Mpekpalienua HOpuIAWHH. 4g 

Hamu Opiuio mpoBeseHo uccreOBaHHe NOPOTOBOH BeMYNHI 9IeEKTPHUeCKOrO 
CTHMYJIa, TipeKpalllaioulero (uOpHIIALHIO TPH pasAMUHO ee NpOROMKUTeMb-I 
Hoctu. Mccneqopanuve 2TOrO BOMpoca HMeeT ONPeMeMeHHOe MpakTHYecKoe 3Ha-H 
yeHHe WIA KJIMHHKH. 

OKCIepuMeHTh! CTABHIMCh Ha COOaKax. Kak u3BeCTHO, Y MOMOBO3PeNbIX CO 
Oak PuOpuNALNA %KeNyLOUKOB Cepia CNOHTaHHO He MpeKpaliiaerca Hv Beet! 
K CMe€pTH %KHBOTHOTO. | 

Tlepey HayayioM onbita y HCMbITYeMOro XMBOTHOFO THLaTeMbHO BICTPHraachh 
WwepcTb M0 6oKaM rpyfHOH KneTKH. Ha mecre, rae HavGomee ueTKO NpomlynBl-} 
BaJICA CepHedHbIN TOOK, HaksabIBaJIMCb MeTaIMueckue Kpyruible (‘=3 cM)E 
QIEKTPOAbl, OOBEPHYTbIe Mapsel, CMOUeHHOH CONeBbIM PaCTBOPOM. DreKTpPoOLBli 
NpW2KUMaCb K OOCHM CTOPOHAaMIpyAHOH KseTKH NOCpeACTBOM TYTO HaTAHYTOH) 
pe3HHOBOH JeHThI. OuOpuIAHA Cepia BbIsbIBAaIacb MponycKaHueM yepest 
rpyiuyio kKeTky TopofcKoro Toxa B 110—120 8B, npoyxomKuTenbuocTEIO Bh 
1—2 cek. HpogomkutesbHocrb CocrosHHsd PUOPHIIALM OTMeUaach CeKYHIOMe-4 
pom. Pu6pniAlnA Mpekpalllanach OXHHOUHEIM KOHReHCaTOpHBIM pa3spsJOM 
MPOHSBeCHHBIM Yepes HHAYKTHBHOe COMporTuBeHHe (EMKOCTh — 6 mc, nHLyK-Y 
THBHOe ConmporuBseHne 0,3 rH), MO MeToquKe, paspa6orannolt H. JI. Pypsuuem.} 
Jia olpeeneHuaA Nopora KOHJeHCaTOpHble paspsANbI MpOHsBOAMIMCh c Nocne-¥ 
AOBATeJIbHBIM HapacTaHHeM HanpsxKeHuA. O BeIMUMHe MOpora HallpsxKeHUuA MBI 
CYMMJIM MO MOKaSaHHAM CMel\MaIbHO CKOHCTPYHPOBaHHOTO KHJIOBOJIbTMeTpall 
C OobUIMM OMMYecKHM ConporHBseHHeM. Tloporosbie BeNMUMHEI ONpelenAmucDh 
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1B PasMeJIbHbIX HCMbITAHMAX MPH MpOkoOsMKUTeAbHOCTH (buOpHIAAuuU B15, 30 
49, 60 cex. uw 3 Muu. ; 
| Bo Bcex 9KCMe€pHMeHTaX y 2KHBOTHBIX CHHMasacb 3JIEKTPOKap IHOrpaMnMa. 
B12 onprrax onHoBpemenxo c OKT npouspogumach TakxKe U 3allncb KPOBSHOFO aB- 
jieHusa. Tpomexkyrku Mexky OTAebHbIMM HCIbITaHUAMM KOseOaJIUCh, B 3aBUCHMO- 
CTH OT JWMTebHOCTH PuOpuNAuMN, or 15 MuH. No 1 vaca. B HEKOTOPBIX OMbITaX 
| TOPOrH ONPeAeAIMCh AIA KAAKMON NPOLOMKUTEMbHOCTH PHO PWALHH MOBTOPHO. 
\B OouIbUIMHCTBe OMBITOB Onpesese- 

He MOpOroB HawHHaocb ¢ Mmpo- 1 

|MOKUTeIbHOCTH CuOpuAALUN B 
115 cek., c JambHeliliMM nocreneH- 

JHBIM Ce YBesIMUeHHeM. 

_ Upopenenupie ua 27 co6aKax 

HOSKCHEPHMeHTHI MOKasaH, YTO M0- : 

por HalipsxKeHHA KOHJeHCaTOpHoO- 2 D Sanat: Taanate 
|TO paspaqa, MpeKpailatouyero (bu6- “\-— 

| PHJIJIAWMIO, NOBbIWaeTca pH yBe- 

| AMYeHUH NpOMOMKUTeMbHOCTH DUO- 

‘pHWIALHH. Inv 

IIpu yBemuuenuu BpeMenn cpu6- 

\puaiatuu c 15 go 30 cex. y 8 u3 
(27 nowonbirHbix co6aK OTMeuamocb 
HeKOTOpOe MOBBIeHHe  Mopo- 
ra. YBemuueHve BpeMeHu Puopus- 
Aauuu c 15 yo 60 cek. npuBeno Kk 
| 3AMCTHOMY MOBbILUeH HHO Mopora yxKe 7 
'y 20 u3 26 nofonbITHBIxX coOaK. B 
OTACIbHBIX OMbITaX MOBbILIeHHe 
[Mopora flocruralo 3HadHTeJsIbHbIX 
| BEJIM4HH, HAMpuMep B OJHOM OMbITe 
|Oomee vem B Ba pa3a. TombKo y 


PN pS Ne IN I Nal IN I I Nl) 


'6 coOaKk He ObIIO OTMe4eHO MOBbI- 
| IMe€HHA MOPOroBol BeEJIMUHHbI KOH- 
|MeHcaTopHoro pa3spxAya. OqHaKO y 
43 9THX 6 coOaK,y KOTOPBIX ObLI 
/olpesesen Mopor AIA mpekpatte- 


|HMA QvOpuIAlMH, MposouwKaB- 


Puc. 1. QnekTpokapquorpaMMbl B S9KCMepHMeHTe C 
30-cekyHIHod PuOpHAAuHel: /— HopMa. J] — cu- 
OpHINALUA %XWesyoukoB ocie elicTBuA mepe- 
MeHHoro ToKa, J/J/J — uepes 10 cexk. mocue 
mpekpamenua uOpuaaauuu, /V — uepes 30 cex. 
nocule mpekpallenua (uOpuaaaunu, V — uepes 
| MuH. Mocme MpeKpalleHua PuOpnasauuH. Bepx- 
HAA KpHBad — 3alHCb WblXaHHusl 


Melica 3 MHH., MOBbILeHHe Mopora 
|\OKa3asIOCb BeCbMa 3HAU4HTCIbHBIM. 
| Takum o6pa30M, MpeACTaBsIAeTCA BEPOATHBIM, UTO Y XKHBOTHBIX, Y KOTOPbIX 
He OTMe¥aeTcCA MOBbIMeHHe MOpOra KOHeHCaTOpHOrO paspsAfa, MpeKkpalilaioulero 
duOpunnamuto B Tevenve 60 cek., Bce Ke HaOOMaeTCA MOBbIMeHHe NOporoBoli 
BeIMUMHbI pH yBeIMYeHHH MpOdOMKUTeIbHOCTH PuOpHIAIALMU LO 3 MHH. 

_ TIpu ysenmuenun AureibuocTu PuOpusAuMM Jo 3 MMH. OTMeYasOCb CTONb 
pesKoe Moppiilienue Mopora, 4To TOKO B 4 u3 14 ucceqOBaHHi HaM yas0Cb 
TIpeKpaTuTh (PUOPHIAAWUIO OLMHOUHBIM KOHAEHCATOPHBIM PpaspAOM MAKCHMAaJIb- 
‘HOM JA Hawell ycranoBKu BernunHb! (6500—7000 B). B ocrambHbix onbirax Pu- 
OpuNAMMIO YaBasOcb MpeKPaTHTb TOMbKO CepHelt ObICTpO CileAyIoOulMxX Apyr 
3a JIPYTOM KOHJeHCaTOPHbIX PaspAAOB. ‘ 

TlocuemHee yKa3bipaeT Ha 8HAUHTeIbHOe NOBbILeHMe Nopora AWA STO Mpo- 
JOWKUTebHOCTH (UOPUIALMM, TaK KaK YCTaHOBJIeHO (”), YTO NOBTOpHble pas- 
PAMbI MpeKpaulaioT (PUOPHIAUHIO MPH SHAUMTe/IbHO MeCHBUIEM HallpAyXeHHU M0 
CpaBHeHHIO C OJMHOUHBIM PaspsAOM. 

Ham onbirbl noKa3aJiv OMpekeseHHY!O B3aHMOCBA3b MEKLY MPOMOJVKUTEIb- 
HOCTHIO PHOPHAMALMMM 2KeMYAOUKOB H MOCMeLYIOWMM Noce MpekpalllenuAa (pu6- 
PUINALMH TeIeHHeM Y 2XHBOTHDIX MpOleCCOB BOCCTAHOBMeHHA CepeuHON MeA- 
TEJIbHOCTH, KPOBAHOTO JaBeHHsA H WbIXaHuA. Bpwio orMeyeHo, YTO C BOspacTa- 
HHeM MpOMOJKUTebHOCTH PHOPUJWIAULAM MOHWKAaeTCH YPOBeEHb KPOBAHOTO NaB- 
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|| 


JleHUA, PerucrpupyeMblit mocne npeKpatienua PuOpnanauun. Ilocne npekpal 
WeHHA CvOpnIAAUMU, MmposowKaBuelica 15—30 COR, oTMewaeTca ObICTpbIhy 
NObeM KpoBsAHOrO JaBeHUA JO BenuuHHEI, Ha 20—80% mpespiilatoulen HOp}) 


Re 


Puc. 2. SmekTpokapwHorpamMMa B akKcHepHMeHTe c 60-ceKyHJHOI 

u6punnaynen: J — nopmMa; //—nOpuanawnia 2xKesyLoukow nocwe 

JelicTBuad NepeMeHHoro ToKa, ///—uyepes 10 cek. Noce mpekpalljeHuA 

@u6puanauun, JV — uepes 30 cek.necne mpekpallenua dudpus- 
JIAIWHH; BOCCTAHOBJIeHHe [bIXAHUs 


M yuallleHue JbixaHud. Peskoe NOAHATHe KPOBAHOTO JlaBJIeHHA, YYallleHue Cep-# 
WeuHbIX COKpallleHHii MH yUallleHHe MbIXaHuA, HaOwIOqaeMoe MocJe Mpekpallle-) 
HHA (uOpusAuMM %*KewyOUKOB, AMHTembHOCTHIO B 15—30 ceK., MOxKeT 
ObITb OObACHEHO TeM, ¥TO 15—30-} 

VY CeKYHJHOe pekpallleHHe xkpo- 


CVAVAUAVAVA 

yar '— mA BooOpallleHuA BO BpeMaA @uOpHa- 
q 

I 


JAUMH MpHBOHWT K KpaTKOBpe-¥ 

i ee We ee et ek MeHHOH ac(HKCHH, BbI3bIBalolleH! 

PS; ee | Vey So I 

WIA, YO Wappen Aten 
a 


Ma M mMOBbllleHHe ToHyCa ILeHTPOB} 

CHMMaTHUCCKOH HePBHOLi CHCTeMBI. | 
Piva Svar begs foarte ey a Age AG WS NEN ee KpopaHoe aBleHue nocme mpe-{ 
KpallleHua PuOpHALMN, Npozon-| 

4 *KaBllelica 45—60 cek., MOHMMa- 

JOCb IlOCTeMeHHO OT HH3KOFO YpoB-| 
Ha (45—30 MM pt. cT.) 20 HOpMBI. | 
Pa3MaX MYJbCOBOH BOHEI mpH} 
Puc. 3. QneKTpoKapqvorpaMMa B 9kKcnepuMeHte 3TOM 3HA4HTeIbHO yBemuuen. Ua-!} 
Sosy eG (puOpuaauHel: 1 —uopma, JJ—__ egota CepAeuHbIX COKpallleHui B| 
Shepnanasen ae cererans roparcsero TOK=  neppsie 20-30 cex. noes npexpar 
3 mMuH., V—uepes 20 cex. mocne npexpamenua WleHux 60-cexyuqnol cuOpusnas- | 
(pu6punasaunn IMM 3HA4HTeJIbHO CHHKeHa. Purt-| 

MHUHOe JbIXaHHe, Kak MpaBHuo. | 

paccTpauBaJlocb, OTMedaOCb allHod AWuTeIbHOCTbIO B 10—30 cex. . 
PesyJIbTaTbl STHX OMbITOB MOKA3bIBAaIOT, YTO MO/JHOe OTCYTCTBHe KpoBooopa- | 
IkeCHHA B TeYeHHe 60 CeK., BbISBAHHOe BOSHHKHOBeHHEM *HOpHJWIALMM, MpHBo- | 
AMT K 3Ha4HTeIbHOMY CHYKEHHIO PYHKUMOHAIbHOM aKTHBHOCTH COcy0-JBHTa- | 
[€IbHOrO H AbIXaTeIbHOrO WeHTPOB H pe*eKTOPHOMY TOPMOr*KeHHIO CepeuHO! } 
eATeIbHOCTH. 
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Nene ee Ney Ne A 


| IuekTpoKapuorpauyeckue ucceqoBaHuad MoKa3anu,.uTO mMoce lpekpa- 
‘Wenua uOpusisuun xenryzouKos, NposowkKaBlieica Mo 30 cek., He oTme- 
WaeTCA Cepbe3sHbIX HapylilleHui JeATebHOCTH Cepnua. Kak npapuso, Ha OKT 
OTMeYaeTCA JIMINb CHHYCOBaH TaxuKapMaA M yBelM4YeHHe 3yOua T (puc. 1). 
Ilocne npexpatiienua duSpunnatun, Jupuielica 60 cex., Ha IKI uacto OTCYT- 
| crByer 3yOel, P — ormeyaerca y30Bolt puTM, 2%kemyAOUKOBbIi KOMMeKC Zedop- 
| MupyeTca, BCeqCTBHe CMellleHHA BBepX HHTepBasla S — T u yBeruuenna 3yOla 
| T. Bpema nposexenusa Bos6yxqenua mo 2xKeylouKaM yAnHAeTcA (puc. 2). 
| Y XKMBOTHBIX Nocwle NpeKkpalllenusa buOpuwian *KeIYMOUKOB, LWIMBLUeHCA 
|) 3—4 MuH., oTMeyanocb orcyrcrBue sdexTHBHOl cepeyHoli JexATenbHOCTH. 
| Ha OKT B orux onpirax cunycosnili puTM, Kak npaBHJIO, OTCYTCTBOBauI, *KemyJO4- 
\KOBBIM KOMMJIeKC OblJI 3HAYMTeMbHO LecopmMuposaH, wacro mpHHumas cbopmy 
/MOHOa3sHOrO KONeGaHuA (puc. 3). 

Takum o6pasom, 21eKTpoKapAuorpaduyeckoe usyueHne CepedHOl JeaTesb- 
HOCTH Nocle MpekpallleHHaA MUOPHJINAWHH %KeMyLOUKOB pa3svIMYHOH MposowKH- 
TCIbHOCTH NMOKA3bIBaeT 3AKOHOMePHOe BO3pPacTaHhe MaTOMOFHYeCKUX H3MeHeHULi 
'B CBA3H C YBeEIMYCHHEM MpOAOJ2KUTeNbHOCTH BpeMeHu CPuOpuIMAUMH. XapaKktep 
HapylleHuA CepeyHOH JeATeJIbHOCTH TIP STOM LaeT MpaBO CUMTATb, YTO 3TH H3- 
'MeHeHHA CBA3aHbI C KHCOPOAHbIM ToOsaHveM. 
|  YcTaHOBJIeHHOe B HaCTOALieM UCCeOBaHHH NOBBILUeHHe NOpOrOBOl BeIHUMHBI 
‘Mpekpatjaroulero PuOpuaANAuMIo QeKTPpu4ecKorO CTMMYwla MpH BoOspacTaHi(u 
| mpodlomKuTenbHOCTH (uOpunIAunH OOYCMOBIeHO pasBHTHeM MUeMM4eCKOH rH- 
MNOKCHU, H3MeHAlollleH (YHKUMOHAIbHOe COCTOAHMe Kak CaMoro cepa, Tak H 
peryaupyrollero ero JleATeIbHOCTb HepBHOrO alnmapata. Ocrpoe KucmopoyHoe 
TONOMaHve COMPOBOMMaeTcA, OUEBHAHO, YBeIMUYeHHEM CYUeCTBYIOWero B HOpMe 
TeTepOXpOHH3Ma MeKLY OTJeIbHbIMM SJIeEMeHTaMM MHOKapfla, 4TO MH cnocoocT- 
| BYeT yCTaHOBJIeHHIO CTOMKOLO KOJIbILEBOrO PUTMA BOSOYRMeHHA, T. €. COXPAHCHHIO 


| 

| buopusaanan. 

Tlocry nus10 
6 III 1957 


; 
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PH3HOMOLH A | 


C. H. POMAHOB 


H3MEHEHMSA COPBLIMOHHbIX CBOMCTB 
HEMPOHOB FOJIOBHOrO MO3rA MbILIEN MPH PA3JPA)KEHUM 
PELENTOPOB DKEJIY]IKA 


(IIpedcmasaeno akademuxom K. M, Betxossim 18 V 1957) 


B wacrosilee BpeMA HakonweH OOubuIOH PakTHYeCKMH MaTepHal, KaCalo- 


ULHHICA KOPTHKO-BKCHepaJIbHbIx cBAseli (*~°). OqHakO MeXaHH3M 3THX CBA3eH 
W3y4eH HeOcTaTOUHO; HET CHCTeMaTHYECKUX HCCEMOBaHHH M3MeHeHHH, HacTy- 
maioluluX B HeMpOHaX pH pa3skpaxkeHHH pelleNTOPOB BHYTPeHHHX OPraHoB. 


Ham KaxkKeTcs, UTO WIA 3THX Ilene Cc ycmexXOM MOxeT ObITb IIpPHMeHeHa MeTOLNKa } 


NpW2XU3HeEHHOTO OKPalIMBaHHA, TaK KaK OHA JJa€T BO3MOKHOCTL YJIABJIMBaTb 


CyOCTaHI[MOHaJIbHbIe H3MCHCHHA B HEHPOHaX KaK B MOMEHT Pa3jipaxKeHHA, Tak | 


HW B pa3JIMUHble CNOKUH Nocwe Hero. 


Uspecrupl JIMlIb Be padots (°—‘), NOCBALLeHHbIe HCCIELOBaHHIO HEHPOHOB | 


KOPbI TIpH pa3sipaxkKeHHH UHTeEPOMeNTOPOB, B KOTOPbIX HCHNOJIb30BaJlaCb MeTO- 
AuKa WpWyKU3HEHHOTO OKPallHBaHHA MoO3ra ifl situ. 


B qaHHOH paOoTe OblJla HCNOIb30BaHa MeTOAMKa TIPHKUSHEHHOTO OKpaLin- 


BaHHA TomOBHOrO MoSra in vitro. C NOMOLIbIO STOH MeTOAMKH H3yUaHCb cop6- 
ILHOHHbI€ CBOHCTBa KOPbI MO3la TPH pas{parxkeHHH PeleNTOPOB *KesyKa. 

Panee, B page pador OblIO NOKa3aHO, YTO HEPBHbIe HMNYVJIbCbI BbISbIBAIOT H3- 
MeHeHHA COPOMHOHHEIX CBOHCTB mpoTonmasmMbl kKsieToK (°°). Ha ocHoBaHuu 
9THX JaHHbIX Mbl MO%KEM MpeANOMORKUTH, YTO CCH HMMYJIbCbI OT HHTepolenTo- 
pOB JOXOAAT WO KJIeTOK KOPbI, TO B MOCJICNHHX CeLyeT OKHaTb TeX HIM MHbIX 
H3MC€HeCHHH COpPOMHOHHbIX CBOHCTB. 

PaOota npopeweHa Ha Mblluax. Y %XHBOTHOTO MO JerKHM 3PuUPHbIM HapKO- 


30M BCKPbIBaJlaCb OprolmHad MOMOCTh HW OOHaKaJca 2KEILY KOK. Ilocae TOTO, Kak } 


MIPOXOAMWIO HAPKOTHYCCKOE COCTOAHHE, 2KeTYOK NOMBepFaJicA. CHJIbHOMY O*KOTY. 

B I cepnu onbirop oxory nosBepralacb CansucTrad o6oo0"uKa *KesylKa 
BBeJeCHHbIM B Hero | MJ pHHrepoBCKOrO pacTBOpa, Harperoro JO KuMeHusA. Bo 
I] cepwu onbiros oxor HaHOCHICA Ha CeposHY!1O O6OOUKY *KeryqKa — HasmoxKe- 
HHeM BaTHOrO TaMMOHAa, CMOUeHHOFO ropsuMM pacTBopoM Puurepa. B III cepuu 
OMbITOB B KayeCTBe pas{paxKHTeA MpPHMeHsVICA CKHMMAap, KOTOPbIM CMa3bI- 
BaJICA ONpeeseHHbIA yuacTOK Cepo3sHOH OOO0UKH *KeylKa. 

B pa3sIMUHble CPpOKH Mocie HaHeCeHUA OPKOPAa XHBOTHBIC YOHBaJIHCb, H3BuJe- 
KaJICA TOJOBHOH Mosr, KoTOpbIii noce 10-MaHyTHOrO MpeObiBaHNA B pacTBOpe 


Punrepa, Nomellaica B KpacuTesb Ha 15—30 mun. Ilo ucreyennu 9TOFO cpoka | 
MO3r CMOJIACKMBAJICA B AMCTHJWIMPOBaHHOH Bose H MOMellasICA B NOAKHCIeCHHBIM | 


CHMpT Avis 9KCTpakUuM CopOupoBaHHoro KpacuTesA. KonnuectBo 9kcTparupo- 
BaHHOFO KpaCuTeIA OMPeeAOCh C MOMOMLbIO SeEKTPOPOTOKONOPUMeTpa H Me- 
peCUHTbIBaOCb Ha equHUy Beca. IlonyuenHbie BeEMMUMHBI BbIPAKaINCb B Mpo- 


WeHTaX K KOHTpOWO. Konrpowiem cu1yxKHs TOMOBHOM MO3r Apyro MbILUM, KOTO- | 


pax NOABepraslacb TeM *Ke ONepaluHAM, 3a HCKJIIOUCHHeEM OXKOrA. 
Kak BHHO H3 ONHCAHHA MeTOXHKH, MNPHMeHAeMbIe HaMu pa3sWpaxkKkuTesu 


ABJIAIOTCH BeCbMa TpYObIMM HM TpyMHO JosupyembiMu. OHako Mbl HapounTo | 
HlOJIb8OBaJIHCb TAKHMH Pa3ApaxkKUTeAMH, YTOOKI GOee OTUCTIUBO BbLIABUTb Ha- | 


NMUHe W3MCHCHHH COPOWMOHHBIX CBOHCTB HeMPOHOB KOpbI TOJOBHOFO Mo3sra TIpH 
pasipaxkeHuu *KenyikKa. 
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B I cepuu onpiron nocaie BBeqenna TropAyero pacTBopa *XUBOTHOe yOuBasOCb 


_cpasy %e uM yepes 5, 10, 20, 40, 60 u 120 mun. Bcero 6nin0 nocrapneno 78 


OJIBITOB. 

Ilomy4enuble pesyibTaTbl n306paxKenb rpaduyecku Ha puc. | a, u3 KorTO- 
poro BUAHO, YTO Yepes 5 MHH. MOCe HaHeCeHHA OMKOFAa FOMOBHO Moar oOuapyxKu- 
BaeT MOBPIIMeHHOe CpOACTBO K KpacuTeiO. XOTA 9TO MOBbIMeHHe CpaBHUTebHO 
HEBCJINKO M COCTaBIIAeTB Cpequem 12, 1%, ofHaKO CraTuCcTHYeCKH OHO JOCTOBepHO. 
B JlaibHeliliem BemMunHa COpOWHH 3Ha¥HTeIbHO CHMKaerca. Yepes 40 mun. 
Nocwe HaHeCeHHA OKOra OHA OKasbIBaeTCA Ha 9,6% HuxKe KOHTPOUA. Ira Be- 


| JIMUHHa Take cTaTHCcTHyecKH AOCTOBepHa. Yepes 2 uaca mocue HaHCCe€HHA O2KO- 


Ta BeMUMHa COPOLHH B ONbITe M KOHTpPOe MpakTHUeCKH OMHAaKOBa. 

PesyjbTaTbl aHHOH CepHu ONbITOB MoOKasbIBaloT, uTO UMITYJIbCbI, HLyulMe 
OT pellenTOpoB XKeyKa, BbISbIBaIOT B HeHPpOHaX TOJOBHOFO MO3ra H3MeHeHUSA 
Oe KOBOrO cyOcTpara, BbIpaxkaiollMecd B U3MeHeHUM COpOIMOHHBIX CBOLCTB 
Heli pomla3Mbl. 


te 


120 
8 10 
°° 
= 100 
S 
LU aa El 
Goems nocne nanecenun omsea,mun LGpemr nocne vavecenusonoek,  Upema notre cmasb0anua chu 
HUH, TUCQPOM, HUH 


Puc. 1. Usmenenusa Benmunnbl copOunu KpacuTena HeiipoHaMH ToOBHOTO Mo3ra pH paszparxKe- 
HHH CJIM3MCTOH OOO0UKH 2%Key Ka. @ — OmKOF CAM3HCTOIi, 6 — oor ceposbl, 6 — passpaxe- 
HHe Cepo3bl CKHNMUAapoM 


Bo II cepuu onbiros oxkory noxBeprasacb, mpuMmepuo, 4/3, nopepxHocrH ce- 
posHoH OOo0UKH *KerylKa. 

TonoBpHoH MO3Pr W3BJleKasICA HIM Cpa3y Moce HaHeCeHHA OKOra, HIM 4e- 
pes 10, 20, 40, 60 u 90 mun. Bcero 6b1m0 nocraBeHO 36 ONBITOB. 

J/aHuple 2TOM Cepuu onmbiToB (puc. | 6) B OCHOBHOM CoBMaalor C TaKOBbIMU 
I cepun onpiros. B o60ux ci1yuadxX B Ha4¥ase HaGsOJaerca yYBeIMYeHHe CBASHI- 
BaHHA KpaCHTeA, B JaIbHevWIeM BeMMUMHAa COPOWHH CHYKaeTCA U JWIMTebHOe 
Bpe€MA OKa3biBaeTCA HWKe YPOBHA KOHTPOUISA. 

B III cepuu onpiros nocse cMa3bipaHHaA Cepo3HOH OOO0UKH *KenylKa CKU- 
MMapOM %KUBOTHbIe YyOuBamucb uepes 5, 10, 20, 40 u 60 mun. Bcero 6pi0 


nocTaBsieHo 66 OnbITOB. 
B 2To cepuu onpiros (puc. | 6) Mpl HaOOJau, Tak Ke Kak UH B MpebIyuLux 


| cepHaAXx, 4TO B TepBble MHHYTHI NWOCIe HaHeCCHHA Pa3sTpaxKeHHA Ha *KeNYTOK 


HeHPOHbI KOPbl TOJOBHOTO MO3ra %KMBOTHOTO OOHapy2KHBalOT MOBbILUeHHY!O 
copOuMoHHy!o cmoco6HocTb; sepes 10 MuH. peBbIlleHHe copOmMu CocTaBAeT 
B cpequeM 16,5%. IIpu 9ToM, Kak HM B MpebILyUIMX OMbITaxX, 9Ta BeIM4HHA CTa- 
THCTHUeCKM JOCTOBepHa. OnHakO B 3TOH Cepuu ONbITOB (basa NCHWXKeHHOM Ccopo- 
ILM He HaOwOaacb. 

TlomyuenHple pe3yibTaTbl TpeX CepH OMNbITOB MO3BOMAIOT CAelaTb BbIBOL, 
UTO HMMYJIbCbI, HAYULMe OT pelleNTOpoB *KesyLKa, HOXOAAT NO HeHpOHOB Kopbi* 
TOMOBHOrO MO3ra HU BbI3SbIBalOT B HHX CYOCTAHILMOHHbIC H3MeHEHHA, O KOTOPbIX 
MbI CYJMM 110 H3M@HeEHHIO BeJIMUMHbI CBASbIBAHHA KpacuTeA. 

Cnekyer OTMETHTb, YTO HECMOTPA Ha CTOJb CHJIbHOE pasiparxkenne *KeylKa, 
HaM HHKOra He yaBalocb HaOslOaTb TaKMX Pe3KHX CBHTOB COpOWMOHHEIX 
CBOHCTB HelHpOHOB FOJIOBHOrO MOsra, KaKHe Mbl Ha6lolain pu pasapaxkennn 
cefauuinoro Hepa ('°). BogMoxHO, UTO B 9TOM MpOABIAeTCA PasIM4He B Leu- 


* Mpt roBopHM oO HelipoHax KOpbl H4 TOM OCHOBaHHH, UTO MPH TOTaIbHOM NMorpyxkeHHu 
TOJOBHOFO Mo8ra B KPaCHTe/Ib OKPAWIHBaAeTCA JIMMb MOBEPXHOCTHBIM COM, T, €. KOPa Mosra. 
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CTBHM MMIYJbCOB, HYULMX C SKCTepO- H MHTepollentopos. OHAkoO iA pellenuA 
3TOrO BOMpoca HeEOOXOAMMbI laibHeMWiMe UCCesOBaHuA. 

Ham Ka3asl0Cb JIOTHUHLIM MpeMOIOKUTb, YTO U3MeHeHHA COPONHOHHBIX 
CBOMCTB HeliPpOHOB FOMOBHOTO MO3ra MOMKHO YCHJIHTb OJHOBPeMCHHBIM pasjipa- 
*KeHHeM MHTepO- H 9KCTepolenTopoB. C STO Meb!O Ob NOCTABJCHBI CJeAYIO- 
Me OMBbITHI. 

CeposHat o6o0uKa %KedylKa MbIIIM CMa3bIBalaCb CKHMMAapoM, a Yepes 
10 mun. nocne sTOro ceqanuUHbI HepB OOeHX KOHeYHOCTeM pasfpaxKaJIcA MH- 

LYKIMOHHBIM TOKOM B TeyeHHe 5 MUH. 


% KaxKIbIit. SaTeM X2KMBOTHbI€ YOHBaIMCb B 
105 pa3sIMuHble CpokH Toce mpekpalllenusr 
o, WO pa3jipaxkeHus. 
SH Kak BHHO M3 pc. 2, pesybTaTbl OKa- 
& A 3aJIMCb HEOKMAaHHbIMH. BmecTo npefmosa- 


TaeMoro yCHJI€HHA OKpalliMBaHHA MbI NO- | 
JYUMIM OKpallMuBaHHve, He OTMMUalOlleecA | 
OT KOHTpomA. CiefoBaTembHO, pasipaxe- | 
Puc. 2. Banauue copmectuoro pagipaxe- HHe CefaIMI,HOrO HepBa, HaHOCHMOe Ha 
HUA SKCTePpO- H MHTePOMeNTOPOB Ha Be=- cpoHe HeINPepbIBHOTO pa3sipakeHuA *KeNyT- - 
JMUMHY COpOlMH KpacuTe/IA HeHpoHaMM Ka, HE TOJIbKO He YBEJMIMBAaeT CBASbIBAHHE 
ONC age KpacuTeia, HO HaoOopoT, ycTpaHseT TO 
MOBbILIeHHe COpOWMH, KOTOpOe ObIIO BbI- 
3BaHO JelcTBHeM CKumMapa. Kak pa3qpaxKenne %Kely[Ka, Tak MW pasipaxenne fi 
CeJaIMUJHOrO HepBa B OTJEIbHOCTH BbISbIBAIOT MOBBILMeHHe COPOMMOHHBIX § 
cBolicTB B HelipoHax KOPbl TOMOBHOTO MO3ra, a MPH COBMeCTHOM pa3paxkeHun 4 
S9THX H3MCHEHHM He HaOsIOMaerTca. ; 
Oror :bakT JoOWKeH CTaTb MpeMeTOM JaJIbHeMIIMX UCcelOBaHHH. B HacTos- 
Ilee BPCMA MOXKHO JIMUIb BbICKa3aTb OHO W3 BOSMO?KHHIX MpeANOOKeHHH, YTO 
MMITYJIbCbI C SKCTEPC- H HHTepolenTOpOB Ha MYTH K HelipoHaM KOpbI MO3Ta 
NOJDKHbI NPOXOTHTb Yepes OLHO MH TO Ke CTPYKTYpHOe OOpasoBaHHe. ITUM Co3fa- 
IOTCA YCIOBUA JI BOSHAKHOBeHNA NapaOuosa pH CTOJIKHOBeCHHM MMIYJIbCOB 
C HHTepo- Hu asKcTepowentopos. [lapa6uornyeckuli yuacroK OOKUpyeT HMMYJIb- 
CbI, HyulMe K HeMpOHaM KOPbI, BCJIeEACTBHe YerO MbI H He HaOsIONaeM B HUX H3- 
MeHeEHHH COPOMHOHHBIX CBOHCTB. OTO NpenomoKeHHe HYKaeTCA B TasIbHeHLIeM 
SKCIEPHMEHTaJIbHOM OOOCHOBaHHH. 


8g 0 60 HUH, 
Goes nocne HaHeCeHua pasdparkeHud 


YuctutyT pusvonoruu um. V1. I. [lapnosa Ilocrynuao 
Axajlemun HayK CCCP 13 V 1957 
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IAPA3HTOJIOTHA 


E. C. TYPJIBIFHHA 


OB H3MEHEHHUN JbIXATEJIbBHOrO MPOWECCA y PACTEHHH 
NO BJIMAHHEM PAJJIOBOTO HEMATOJIO3A 


(I pedcmaeaexo axademuxom K. H. Cxps6uneim 4 X11 1956) 


Yaniopaa Hematoga (Meloidogyne incognita), nopaxasa KopHeByio cucTemy 
gaCTeHHH, OOpasyeT Ha NocweqHeH yTOMMeHHA, UMM ranmbl. Pasmep ux Jo- 
muraet 20 MM HM Oovlee HW MOXKET NOXOLUTS NO BeEMMUMHbI JeTCKOrO KyJaKa. OTH 
pasoBaHHA, KaK M BCAKHE ONYXOJIM, HECOMHEHHO, HapyulatoT OOBIUHDI xod 
ee MpOleccoB, 4TO MPHBOAMT K TOPMOXeHHIO pocTa UM pa3sBUTHA 
acTeHHH, a IPH CHJIbHOM 3apaxKeHuu MaxKe — K ux rHOemH. 
Hamu uccseqopasicd mpolecc AbIXaHud y KOpeliKOB pacTeHul, nopaxKeHHBIX. 
| Gig HeMaToyowH. OcTaHoBHJIMCb Mbl Ha HCCJIeqOBaHuM JbIXaHHA NOTOMY, 
TO STOT Ipollecc TecHO CBA3aH C APYrHMH Mpolleccamu, MpOTeKatollUMu B pacTu- 
@JIbHOM OpraHH3Me, a NOTOMY OH NO3BO/AeT CYAUTb 06 OTKMOHEHHAX, IPOUCXOLsA- 
UX B pacTeHHH Nol BuIMAHMeM TapasuTa. [IpuHATO cunTaTb, YTO HHTCHCHBHOCTb 
[bIXaHUA OOJbHOM TKAHH (a TaJJI HeJIb38A PaCCMaTPHBaTb Kak 3]OPOBY!0) BBI- 
le, UeEM 30POBOH, HU WepxXUTCA Ha OJHOM ypoBHe JO Havasa pacnaya OoubHOM 
‘KaHM, MOCse Yero HHTCHCHBHOCTS [bIXaHuA NOHMKAeTCA eit 
Hamu ucceqoBaIncb TadJIbl Ha pa3sJIMUYHBIX cTafuax pocta (1, 3, 5, 10, 
MM) H pa3JiaraiomlMeca rauibl. AHaJIM3bI IPOBOAMINCh Ha Faslax C KOPelIKOB 
rypllop, calaTa, ropoxa, pequca, Paco, nepla wu OakaxKaHa. OO HHTeCHCHBHO- 
TH [LIXAHUA MbI CY MMM MO KoMMYeECTBY BbIenmouelica CO, (B r/uac). 1H 9To- 
‘O HAMM MCHOUIb3OBaaCb MeTOANKA ONpewemeHHaA WbIxanua 0 Bovicen-Venceuy: 
3 rraoB (OMHOrO pa3Mepa) MOMeLiasiu B Cocyy c IpHTepTroH npoOKou, coxep- 
Kamu 25 cm? 0,05 VN NaOH; cocyf cTaBusica B TeMHOTY Ha _ orlpeeseHHoe 
SpeMA, Wocse yero FaJIJIbI BUIHHMAaJIMCb HBCocyL oOaBAocb 2 cm? BaCl, u 
eHOJI-PTaleHH; THTpoBaHHe mpoBosusocb 0,05 N maBenesok kucnorok. Jaa 
‘paBHEHHA ONpeseAMach MHTCHCHBHOCTbh JIbIXAHHA SOPOBbIX KOPelIKOB BCeX 
TepedHCICHHBIX BbIe pacTeHuit. . 
| B pesyuiprare HaumMx UCCJIeAOBAHUH ObLIO YCTaHOBJIEHO, YTO AbIXAaHHe FaJVIOB, 
pOpas0BaHHbIX TaJIOBOH HeMaTOJoH, MMeer cBOeOOpasHbli xXapakTep. Tak, 
y OFyplOB HHTCHCMBHOCTh AbIXaHHA TaJIOB pasMepoM | MM BbIUIe, YeM Y 30- 
te KOPelIKOB; 3aTCM MHTCHCHBHOCTS JbIXaHHA y TauoB pasmepom 5, 10, 
| 


0 MM Hayala, HO OMATh YBeJIMUNBalach B PaciiaMalouwMxcA FaJllax: 


NMHTeHCHBHOCTb AbIXaHHA 
(mr CO, B 4ac) 


541,36 

Bases ee Kors 
LO 1,20 

We OieS, 0/96 
Pacnayaroujveca TaJiibl PAS 
SOpoBble KOpellKH 0,82 


Taky10 2Ke KapTHHy MbI HaOmogamu u y camata. Y acon Pa Jb HCcIeLO- 
Bauch 6€3 JeeHusd Ha pasMepHbie rpynmbl. Y HUX TakxKe HaO JOAaOCb Mo- 
BbIeHHe MHTCHCHBHOCTH JbIXaHHA FaJJIOB 10 CpaBHeHHI0 CO 3A0PO BbIMH KOpelll- 
Kamu (y 3oposprx — 0,081, y Oompubtx — 0,091). 
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HecxonbKo WHad KapTHHa OTMeYasacb y ropoxa, pesca, Nepia u OakJlé}) 
xaHa. Tak, y ropoxa Ha4aslo pocTa rasa XapakTepH3OBaNOCb MayeHHeM MHTEF} 
CHBHOCTH JbIXaHHs, KOTOPas, OMHAKO, 3aTeM NOBbIMAIaCh y TaIOB B 3 MM 
nocTeneHHO yMeHbiasacb y raioB B 5 uw 10 MM: \ 


VuTeHcuBHOCTb JbIXaHHa 
(mr CO: B 4ac) 


Tanai, 1 mM 


” 


Soposble KOPeliku 


z 
On 
s 
Ww oid bo 
CO CO HN OD 


? 
? 
’ 
’ 
b 


Tans nepila w OakiaxaHa, Tak %Ke Kak M (PacosM, UCcIeAOBaUCh 6e3 Je) 
JieHuA UX Ha pasmeppl. Ho B 9TOM Cyyae Mbl TakxKe Haba NakeHue UE} 
TCHCHBHOCTH JIbIXAHHA MO CpaBHEHHIO CO 320POBbIMH KOpeliKaMH: 


Ilepen, raviJibt 0,22 
»  KOpelwiKH 3Q0poBoro pacTeHua 0,33 
BakslaxaH, PaJJibl 4,54 
= KOpelUKH 3Q0pOBOro pacTeHHA 2,01 


TlopbimeHie HHTCHCHBHOCTH JbIXaHHA Y MaJICHbKUX FaJJIOB OrypoB, canar). 
ui (bacOuIH CBA3AHO, BEPOATHO, C HavaslOM pocTa Fava, C YCHJICEHHBIM CHHTEe3O}): 
6esKa 13 NPHTeKalouMx yrvieBowoB. B 1aHHOM Cyly4ae MOXKHO MIpOBecTH aHasOrHt! 
C TpoleccaMH, MPOTeKaIOUMMA B MOJIOAbIX pacTyMMX TOfax u JIMCTBAX, y KCH 
TOPbIX TakxKe HaOMOLaeTCA MOBbILICHHe HHTCHCHBHOCTH fpIxaHua (7, 3). IIpot 
JLYKTbI 2KUSHELEATCMbHOCTH HEMATOJbI B STO BPeMA elle He eicTBY!IOT ryOuTeMbs 
HO Ha pacTHTeJIbHbIe KNeTKH. JlanbHelwee NOHHKeCHHE HHTCHCHBHOCTH JbIxXaHuilll 


' 


KallIMBaACb B KJIeTKe, CHCTBYIOT KaK TOKCHHbI MH H3MCHAIOT HOPMAJIbHbIe TIpo! 
teccb! WbixaHua. [JoxbeM HHTeCHCHBHOCTH JbIXaHHA B CTAapelOWMX ralax MO! 
HO OTHECTH K TaK Ha3bIBAeCMOMY «KAHMAKTePHYECKOMY» NlOWbeMy, HJM NOKbEMyy 
yracaHHA, yKa3aHHOMy Jia muctbes (7). JlambHetiuMi NObeM JbIXaHHA MOXKE: 
ObITb BbI3BaH MOCTOPOHHUMH (pakTOpaMH, Tak KaK TaJJIOBad HeMaTOa, NOBOLS 
ras MpOLyKTaMu CBOeH 2KUSHEeATeMbHOCTH BO TakOrO COcTOAHUA, UTO peOEr 
BaHHe B HEM JIA Hee CaMOl CTaHOBHTCA HEBO3MOXHBIM, MOKMaeT ero u ycrTy} 
laeT MeCTO CamlpoOMOTHYeCKMM HeMaTOaM, a BMeCTe C HHMH M OakTepHsM, KO; 
TOPbl€ H BbISbIBAIOT STOT TMOMbeM. 

Uo kacaeTCA MHTCHCHBHOCTH [bIXAaHUA TOpoxa, pesca, mepia w Oaknamana 
TO OOM XO KPHBOM uM ero OODACHEHHE OCTAIOTCA TEMH Ke, YTO HM y OFypIOB’ 
[layeHue MHTCHCMBHOCTH JbIXaHHA Y MaJICHbKHX TaJJIOB 10 CpaBHeHHIO CoO 310, 
POBbIMM KOPelUKaMM TIPpOMCXOAUT, BOSMOXHO, 3a CYeT N€PBOHAYaJIbHOM TpaBMHl 
OT BHeJpeHHA HeMATOMbI B PaCTHTeJIbHy!0 KJIe€TKY; KOra ee BAMAHHe CxOmH* 
Ha HeT, npolecc bIXaHiA NPHHUMaeT OOHINHOe HanpaBsenne. 1 

Hi3 MpuBeJeHHbIX JaHHBIX BUHO, YTO NopaxkeHHe pacTeHHA TasMOBbIM He, 
MaTOJLO30M BBISbIBaeT OTTOK NHTATCJIbHBIX BEINeCTB OT Ha3€MHOH YacTH B KOpPHe 
ByIO CHCTeMY, 4TO BueyeT 3a COOOH OCaO6eHMe pacTeHHA MU BMeCTe C 3TUM I 
CHHKeHHe ypoxas. } 

PaOora NpoBosMiach NOX pykoBogcrBom npod. A. A. Tapamonosa u mph 
KOHCyIbTauun pod. K. T, Cyxopykopa, KOTOpbIM aBTOp BbIpaxkaeT CBOK 
riyOokylo MpH3HaTesIbHOCTb. 


DenbMuHTONOrHuecKad sla6opaTopua Toc | 
Axkajfemuu HayK CCCP 1 XI 1956 | 
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